DOUBLE MAP SUPPLEMENT: THE NEW EUROPE 


Crucibles of 
ee Creation 


~ Volcanoes 


THE HARD RIDE OF ROUTE 33 42 
GATEKEEPERS OF THE HIMALAYA 70 
MILAN 90 

WHALE SHARKS 123 


OFFICIAL JoUBNAL OF THE NATIONAL GEQGRAPHIC SOCLETY Wasuinaron, th 











Volcanoes: 
Crucibles of Creation 
By Noel Grove 


Photographs by 
Roger A. Ressmever 


The Hard Ride 
of Route 93 


By Michael Parfit 
Photographs by Chris Johns 


Gatekeepers 
of the Himalaya 


Ay Jim Carrier 
Photographs by Robb Kendrick 


Milan— 
Where Italy Gets 
Down to Business 


By John MeCarry 
Photographs by George Stewumelz 


Whale Sharks 


By ugenie Ciark 
Photographs by David Dowbilet 





~ GEOGRAPHI 


DECEMBER 1992 














ATIONAL 





Horrific explosions from the 
underworld scorch the earth with 
liquid fire and block out the sun 
with ash. But thes vehicies of 
destruction alsa gave birth to land, 
sea, and atmosphere. 
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lake your tools and your time 
when you drive Highway 93 from 
Arizona to Alberta, Die narrow 
lanes don't forgive mistakes, and 
the off-beat foiks you meet don't 
ask many questions. 
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For decades the Sherpas of Nepal 
have aided foreign climbers on 
Acpediions in their mountain 
realm. Now, av a tribute to theu 
neople, an all-Sherpa ream has 
scaled Everest for the first time. 
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Engine of one of the world’s mast 
vigorous economies, workalolt 
Milan promises to ease Italy's way 
within the new Europe. A double 
supplement map examines the 
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Largest of fishes, these gentle 

monsters of the deep pather by the 
score ¢ach year to feed ata reef off 
Western Australia, our knowledge 
of their behavior remains elusive. 
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ARENESS CAME AT MIDAFTERNOON a5 my taxi crawled through 
Manila traffic. The driver flicked on headlights that glared off the 
wet pavementahead. | had come tothe Philippines to see an erupt 
ing volcano, but the explosions from Mount Pinatubo were 55 
miles northwest of the capital. Surely, [ thought, this murk must 
be the work of Typhoon Yunya, crossing this hapless island of Luzon at the 
Same time, 
But when I reached the Philippine Institute of Volcanology and Seusmol- 
ogy, Director Raymundo Punongbayan mstructed me on the wide-reaching | 


power of volcanoes. "Thetyphoon brought clouds and rain, but volcanic asin 


from Pinatubo caused this darkness. The eruption today may be one of the 


preatestamrecord, 
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volcanoes, would prove him right. On June 15, 1991, the 5,770-foot moun 
tain became 2 monstrous cannon, firing a shot with effects felt around the 
world, Sulfur dioxide was blaster! 25 miles into the stratosphere, where it 
combined with moisture, creating a thin aerosol cloud that would girdle the 
vlobe within 21 dave. Scientists, measuring the depth of the cloud by satellite 
observation, would calculate that 2 percent of the incoming sunlight would 
be deflected from the earth, leading to slightly lower temperatures, on aver- 


Hite, around the lio tie 


Roiling clouds of superheated ash surge from Mount Pinatubo tn the 
Philippines (preceding pages). Last pear’s eruption pumped two cubic miles 
of fine ash into the atmosphere during one of the century's biggest volcanic 
explosions. Ina pyrotechnic display (following pages), molten lava explodes 
as it hits the ocean off Hawaii. Such outbursts latd the foundation of carth’s 
continents and ocean basins four billion years age, Voloanic gases formed 
ecrth’s primitive atmosphere and seas nee of1d GANe CPMECEDINS Poe 








The volume of tephra hurled from Pina- 
tubo, two cubic miles of material pulverized to 
afine ash, could bury the Districtof Columbia 
toa level of 150 feet. But ash was not the only 
problem that day in Manila. Around 7 p.m. 
earthquakes hit. The exit of lava from the 
mountain had left a subterranean cavern that 
beran falling non itself, causing shocks. In 
the capital, light fixtures swayed overhead 
and chairs felt as uncertain as liquid. Ash fell 
like powdery beige snow. To keep grit from 
their eves, pedestrians walked the streets with 
plastic bags stretched over their heads, press- 
ing their noses sideways and giving them a 
macabre Halloween look. 

Darkness in daytime, ash from the sky, 
Fhoulish pedestrians, and a trembling earth. 
“Like the end of the world,” murmured one 
Manileia. I made my plans to drive toward 
the mountain the next morning. 


HE PHILIPPINES were among my first 
stops on a global survey of volcanism, 
that mysterious force that reminds us of 
our planet's molten past and present 
and touches some primal fear within all 
of us. Much about this force remains elusive, 
taunting. But in the past decade scientists 
have gained new understanding of the dynam- 
ics of eruption. They have been surprised by 
the individuality of volcanoes and found them 
to be even more unstable than thought, some- 
times collapsing in huge lancslides, They have 
been able to track the movement of magma 
underground. And they are now able to pre- 
dict eruptions with increasing accuracy — 
thereby saving lives. Pinatubo, [would learn, 
was an example of this ability to predict. 

With morning I headed north, A panicky 
phalanx of vehicles—automobiles, dump 
trucks, bicycles—streamed toward me on 
both sides of a highway covered with ash, 
Near the town of Angeles, 15 miles from the 
volcano, I talked with a family walking hur- 
nedly, carrying bundles of clothes. 

“Rocks this big are falling from the sky," 
said the young mother, tracing a grapefruit- 
size circle in the ash with a hare toe. “And mud 
Aowed into our house!" 

Although the blast transforms much of a 
Volcano’s liquid rock into ash, sometime: 
frothy lava is blown aloft and cools into 
clumps of sharp-edged pumice: These were 
the falling rocks she described, As forthe mud, 
heavy rains can loosen the tons of ash dumped 
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on the shoulders of a volcano. Then a cement- 
like slurry roars down streambeds in town- 
burying torrents called lahars. 

A few miles farther | came toa barren land- 
scape a mile wide where a lahar had swept 
cross the road the previous night. The sludge 
had snapped power-line poles, obliterated 
fences and vegetation, and swept cars into a 
nearby field. Elsewhere pyroclastic lows— 
killer clouds of hot gases, pumice, and ash 
traveling at speeds as high as 80 miles an 
hour—hacl rolled across the countryside. The 
damage and death would continue as more la- 
hars roared down the slopes without warning. 

In the village of San Antonio that evening 
someone directed me toa boardinghouse oper- 
ated by a woman named Carolyn. Lodging 
seemed unlikely when | arrived; refugees were 
streaming into the two-stary frame structure 
and arranging bedding on the flat roof. 

“We wouldn't think of charging them any- 
thing,” said Carolyn, with a wave of her 
hand, “Everyone is just trying to get by.” 

The eruption wasa nightmare, she said, the 
darkness pierced by strange-colored lightning 
... blue, green, even red. Silicates in the ash 
cloud may have caused the light show, refract- 
ing different shades of the color spectrum, 

And now, continual earthquakes. “T worry 
about the house,” she said. “It's not solid,” 

After Carolyn's nephews generously gave 
up their second-story bed for me, I worried 
too, A. quake around midnight made the house 
sway and creak. heard the rooftep boarders 
murmuring in alarm, When another, stronger 
jolt came later, lwoke to the sound of someone 
yelling and suddenly realized that it was me. 

The next day I joined a team of volcanole 
gists heading toward Pinatubo. Five miles 
from the volcano we stopped to reconnoiter, 
standing in the rain on an almost featureless 
plain of gray, soaked ash. Around ws rose pil- 
lars of steam, remnants of the deacly pyroclas- 
tic flows that had surged from the volcano. 
“It's there,” said one of the team members, 
pointing toward a fogey grayness, “only it's 
hidden by clouds.” 

Tension hovered as thick as the fog as we 
continued toward the monster. But now the 
twodays of driving in heavy ash burst the radi- 
ator of my four-wheel-drive vehicle. Almost 
gratefully I turned back, refilling the radiator 
from puddles of rainwater until it could be 
patched at the next town. 

Pinatubo's toll: 42,000 houses destrovedi, 


National Geographic, December 1002 
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Ghostly cost of a Pompeti citizen bes before [totes Mount Vesuvines, [ts Ao. 79 eruption burried 


Pompeti under 15 to 25 feet of ash ond pumice, killing residents of nearby Herculaneum os well 
when te eruption cloud collapsed and sent hot ash down the slope. Vesuvius remains o threat. 


10,000 acres of cropland swamped by al ciscernany buleing in the mountainsides. Air 


billions of dollars in economic lésses, and borne instruments analyzed escaping gases for 
nearly 900 dead. Butthe toll would have been sulfur dioxide. (A tenfold increase in sulfur ci) 
greater had the mountain net been monitored oxide tn late aie showed that juvenile Mann 
and the eruption predicted, Some 200,000 Wasting towara tie surtact—a GAanger sign 


people ¢Vaciialed) dangerous areas [ turned Field surveys and aerial photegrapls mean- 

now io examiting fow the =crentrst bad while reveglec| thick OV POCTHSLC OO [MOSS Len 

heen able to eect warning of the blasta month miles from the volcano; this indicated that its 

in aivence TuUpiions in the asd had been verv violent 
Before 1991 Pinatubo had slept for centu ind this one was likely to be the sam 

ries, the last eruption occurring about 600 My lune 11 ash emission and the cloubling in 


vears ago, The first hint of trouble come on 4ize of the mountain's lava dome jiemaled an 


Aoril ?, when villagers noted small steam- imminentexplosion. The radius of evacuation 


induced explosions from vents on the moun- ves extended from the immediate vicinity to 


tninside. Scientists from the Phiippine Insti- 15 mules 

Pte] lnee and Seliemoloey responded The various monitoring devices were linke 
Tle Of VOICENOORY ang Scsmoloer,s Presper i NE VETS TOTTI OSeVvIces Weit Hie 

immediately und were joinedintiméebvateam by telemetry to computers at Clark Air Base 

from the U. §. Geological Survey (USG5 thena U0. &. facilit, Phere are no magic new 
SeEmameters were inettailed to measur machines, Paul Okubo, a USGS sesmolo 

movement under lhe mountain, tiltmeters to PIat, LO Me my steady improvement in 


arrents of tov stream from avent near the summit of Sicily’s Mount Etna, 


Whose frequent coplosions howe been recorded since 1500 f,.c. In January 1992 the vil- 


lope of Aafferone toy in fhe poathof lava from o new enoption. Dams were erected to slow 








oll i I 
ee 
. a am a omy 
== 
= 
7 
we 
1 i 
\ h. 





ddl 


1 7 i ; i fig, Ime 
1 Marks Perey I Sort OF tow! te WAS Ge Peed LEG 


fs oriected amitier hearer 


7: ret v F r r 
I CE La a 1 + 


ne os the mountain slowly slides into the Mediterranean Sea 











Hord hots ore mandatory for Japanese sti- 
dents at the foot of Sakurajima, one of the 
world's most active voleanocs and neighbor to 
7,400 people. Annual voleane drills prepare 
residents for disaster. Across the bay, the 
busy port of Kagoshima (left) gets regular 
dustings of ast. 


using what we have.” [he computers were a 
key— handling vast amounts of information 
quickly and merging it to form clear three- 
dimensional images on the screens. 

One scientist remembered how tiny dots 
representing seismic jolts would appear on the 
computer screen, each heralded by a tiny blip 
sound. At first the dots were infrequentand at 
the fringes of the mountain. Then more clots 
appeared, rushing toward the lava vent, until 
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the blips became.an almost constant squeal — 
the volcano erupting! 

With that blast, seismicsystems became sat 
urated, and scientific stations were either 
engulied or had their telemetry links broken. 
They would be replaced in the following 
months, and in the summer of 1992 new puises 
would threaten more eruptions. A. year after 
the first explosions; seasonal rains sent more 
killer lahars roaring out of the uplands. 


E HUMANS have lived -and died 
and been disrupted by volca- 
noes throughout history. In 
ancient times the natural phe- 
nomenon merged with myth, 
drawing its name froma Roman god, Vulcan, 
ruler of fire, forge, and hearth 

The first well-recorded eruption was that of 
Vesuvius in. A.D. 79. It buried the Roman 
towns of Pompeiiand Herculaneum on the 
Bay of Naples, killing 16,000 people 

The deadliest in historic times appears to 
have been Fambora in Indonesia: Its 1815 
eruption claimed 92,000 lives. Twelve thou- 
sand died in the blast; the remainder, their 
crops and livestock destroyed, starved to 
death. Tambora’s aerosol cloud lowered tem- 
peratures so much that snow fell in Lhe United 
States in June, July, and August of the follow- 
ing year; itisremembered as “the year without 
a summer.” 

Cither notable killers: 

Krakntau, i883, the Sunda Strait between 
Java and Sumatra. Created a tsunami a hun- 
dred feet high that drowned 36,000 people 
The detonation was heard 7,000 miles away 

Pelée, 1902, Martinique. Sent a hurricane 
of hot gases into the town of St. Pierre, killing 
10,000. Only two inhabitants survived —one 
of whom was safely imprisoned in a thick- 
walled jail cell 

Wevado del Rure. 1985, Colombia. A tidal 
wave of mud swept down from the volcano, 
smothering and crushing 23,000, 

There are some $50 known achive volcanoes 
on earth and some 500 million people living 
clase to them. A dozen or two of these volca- 
noes are erupting at any moment. Scientists 
believe that about a hundred of the world's 
volcanoes need intensive anil 
maybe 300 careful watching. 

In selecting which volcanoes to monitor, the 
experts admit a weakness; “A long-quiet vol- 
cano could still take an area by surprise,” said 
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Searing ash and gases—a pyroclastic low— 
extinguished the lives of Maurice and Katio 
Krafft (right) when Japan's Unzen volcanu 
erupted in fume 199]. The French voleanolo- 
gists, whose fieldwork often put them-in peril, 
had ferried to Japan toe photograph the flows 
just after the eruption started. Incandescent 
avalanches still cascaded from the lava dome 
nine ntonths after the Krofft’ deaths (left). 
Rooring down slopes with hurricane force, 
such pyroclastic flows destroy nearty every- 
thing in their paths. A subdivision (above), 
evacuated hours before the eruption began, 
was wiped cout ty flowing mud. 
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Chris Newhall, who led the USGS team at 
Pinatubo, 

Reported volcanic activity has increased in 
the past century, Dick Fiske, a research scien- 
ist at the Smithsonian Institution, told me. 
“But this is doubtless because reporting is bet- 
ter. In fact, there’s no evidence that volcanic 
activity is increasing.” 

We would not want volcanoes to disappear, 
for they provide the lifeblood that keeps our 
planet vital. Justas our blood carries nutrients 
that feed our constituent parts, volcanoes do 
the same for the skin of the earth. 

Magma contains the major elements re- 
quired for plant grawth—phosphorus, potas- 
sium, calcium, magnesium, anti sulfur, 
When it is extruded as lava that hardens into 
rock, the weathering process that moves the 
nutrients into soil may take decades or centu- 
res. But when the volcanic material is blasted 
out a5 ash, the fertilizing process can occur 
within months, 

In Papua New Guinea an eruption centuries 
ago inspired mative legends. One tells of a 
terror-filled “time of darkness” followed by a 
time when “plants grew at a great rate and 
gave unheard-of yields.” 

It is no coincidence that Java, one of the 
most volcano-rididen spots on earth, is also one 
of the world's most fertile areas. Driving along 
the island's spine of mostly dormant cones, I 
wound along slopes stairstepped with jeweled 
fields of rice, alive with men and women 
stooping, planting, hacking with curved 
blades, or plowing behind mud-colored buf- 
falo. “With adequate moisture they get three 
crops a year,” said my guide, Sutikno Bronto, 
an Indonesian volcanologist, 

Magina simmering beneath our feet also 
yields energy. IL heats underground water, 
which is tapped by wells to warm most of the 
homes in volcanic Iceland. Natural steam 
drives turbines that provide 7 percent of New 
Zealand selectric power, and accounts for one 
percentof WU. 5. energy needs: 

Geothermal energy could provide up te 10 
percent of U.S. power, said Patrick Muffler of 
the USGS in Menlo Park, California. But 
there’s a limit. The supply, like that of oil, can 
be exhausted. Some experts have proposed 
drilling to fracture deep, hot recks and then 
pumping in water to make steam, “But we 
can't yet drill right down to magmaand usethe 
heat,” Patrick said. “The drills would melt on 
the way." 
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E OWE VOLCANOES tvén more? 

They helped shape the litho- 
sphere, the solid planetary crust 
on which we live. When the bom- 
2 bardment of earth by meteorites 
ceased four billion years ago, earth's surface 
began to cool, but radioactive decay kept the 
inner rock heated, Asin a boiling teapot, heat 
currents carried lighter, gas-filled portions of 
the rock to the surface. There it sometimes 
melted and burst through the hardening crust 
as lava, 

(Carbon dioxide, water vapor, and other 
gases liberated by these eruptions hovered 
overhead to form earth's early atmosphere— 
holding in warmth from the sun, bringing the 
rain that created oceans. 

Persistent outpourings of laya have drawn 
new faces on the continents and paved the 
ocean floor with cold, voleanic rock. Iceland 
and the Azores, among other islands, were 
built up from the seafloor in a process that con- 
Linuwes today. 

Even when the deep-welling material coes 
not burst through, it may contribute to the 
movement of earth's tectonic plates, 20 or so 
cheets of crust that move slowly — atthe rate of 
a fingernail's growth—but constantly. By one 
theory, massive plumes of mantle material ris- 
ing from the inner earth may be diverted side- 
ways upon reaching the hard crust, creating 
currents that pull the plates apart and set them 
drifting. Wherever they part, magma rises to 
fill the gaps. Such a gap-filling created the 
Mid-Atlantic Ridge, the volcanic underwater 
chain that runs from the Arctic Ocean nearly 
to Antarctica. Probably 80 percentof earth's 
volcanic activity is thus hidden from sight 
under the seas. 

“You can compare the lithosphere to the 
Arctic ice packs, constantly heaving, breaking 
up, resealing, then breaking up again,” said 
Don Anderson, who specializes in early plane- 
tary history at the California Institute of 
Technology. 

Where ocean plates collide with continental 
plates, the ocean crust dives below the lighter 
continental mass. Geologists debate what 
happens to the subducted crust after that, but 
many surmise that the subducting seafloor 
bursts back into our world as recycled volcanic 
rock. This would help explain the Ring of 
Fire—the area of active volcanism that rims 
the Pacific Ocean Basin and of which: Pina- 
tubo is a part 
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Brimstone-covered Vulcono, on island off the west coast of Italy (and mythical workshop of the 
Roman fire vod, Vulcan), is mow a laboratery for geologists. Probes of the volcanos fumarotes 
revecel increasing Leniperdture and ros ouipirt, sips esting that on eruption could be at birt 
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elegant. But Tan warned that it could be 
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Hawaiian volcanoes po 


of pihorhoe (puh-HOY-hey) and in a thicker 
version called ‘ad (AH-ah), The ooze builds 
huge, rounded volcanoes shaped like war- 
riors’ shields. Kilauea's shield is 50 miles 
long, 15 wide, [ts summit caldera—created 
when the volcano collapsed in on itself—is 
an ovll-shaped depression measurimeg 7.5 by 
2 miles, 

The difference between an explosive yot- 
cano and adrooling one 
Viscosity and gas content af the magma. Killer 
volcanoes hold magma that is thick anc sticky, 
the gases under great pressure—so the magma 
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Sedled for safekecping, volcanic moon rocks 
ata NASA loboratory in Houston, Teras, are 
ctamined by astronout-geologist Harrison A. 
Schiiitt (top, at feft) ond curator fomes L. 
Gonting. Orange soil cought Schmitt's eve 
during his Apollo 17 mission. Analysis showed 
beaded gloss (above), thought to have cooled 
quickly from fountains of lowe. Elsewhere in 
the solar svetem, Jupiter's moon fo jets sulfur 
and lava sheets blanket Venus, while Olympus 
Mons volcono on Mars is probably ectinct. 





explaies When released. Kilavea’s mapma., 
thinner-and holding much less gas, effuses in 
fountains 

lf Hawaii's volcanoes do not explode, they 
have shaken the earth in the past—with 
humongous gravily landslides. In the 1960s 
James Moore, then head of the Hawaii Vol- 
cano Observatory, took acareful look al amap 
of the seafloor off Molokat, This map, based 
on simple echo soundings, showed remarkable 
variety in depth. Dr. Moore theonzed that the 
seabed was littered with huge blocks and that 
these blocks had once been part of the volcanic 
and and hac slid into the 
sca. In time, more aclvancerl 
sonar imaging proved him 
COPPec! 

But he was astounded at 
the extent of the 
around all Hawaiian 
Islands, “They include de- 
bris avalanches more than 
125 miles long,” he told me. 
“Some individual chunks 
are. the size of Manhattan 
Island. One collapse 100,000 
VEETS 420 caused a thousansd- 
loot-gh tsunami off the 
island of Lanai.” 

The avilanches are ad 
justment: When the build 
Up ot lava gets loo heavy and 
steep for a mountain, part 


slides 


the 


just slides off. Kilauea continues to extrude 
lava, and so the Big Island it growing—by 319 
acres in the past six years. A major landslicle 
be expected every 100,000 
Moore told me. 


shioule Vears, 
“But smaller slides occur during the build- 
wy can be dangerous,” 





ke Stage and f 
he added 

In 1975 the south flank of Kilauea slid 20 
fect toward the sea after being jostled by an 
earthquake, To Fal Allen, then a 14-vear-old 
Boy Scout camped at seaside with his troop, it 
was a horror never to be forgotten. 

The second of two big earthquakes came 
during the night,” said Allen, now a Seattle 
brewer, “A wave eight or ten feet high rolled 
ih, and Pwas dragged outto sea, mostly under- 
water. When the water calmed, [ had to fight 
my way to the surface through branches and 
brush so thick l walked over them to get back 
to spore. When light came, we could see that 
the land had (Continued on page 24] 
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slowly churning mantle of rock 
| kent ina plastic state by heat 
and pressure, The mantle is topped by 
the cold, rigid crust of continents and 
seafloors. Mantle rock continucusly 
rises toward the crust, cools, and 
sinks. This motion has cracked the 
thin crust into about 20 rocky slabs, 
or plates, which slowly drift on the 
mantle. Plates separate at rifts, where 
the plastic rock of the mantle, freed of 
overlying pressure, liquefies and wells 
to the surface as magma; they collide 
atsubduction zones, where the 
heavier plate is forced down into 
the mantle. 
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Pinatubo: ready to blow 
woe fo | : 
Quiet for 600 years, Mount Pinatubo was an innocent-looking peak Scientists from the Philippine Institute of Volcanology and 
in central Luzon. Then in April 1991 vigorous steam eruptions, , later joined by a team from the U. 5. Geological 


swarms of shallow earthquakes, increased sulfur dioxide emissions, Survey, monitored the events and called for evacuation of 
and rapid growth of a lava dome heralded a powerful eruption. nearby villages. A series of minor explosions began on June 12. 





TEATICAL SCALE EXAGGERATED 








Eve of 
eruption 


Bw! inatubo sits in the center of 
i a three-mile-wide caldera, 
a depression from an earlier 
eruption that had made the volca- 
no collapse in upon itself (tilted 
blocks at left), A new cone formed 
—a dome of thick clumps of 
dacite rock overlain by layers 
of ash-flow deposits. Geothermal 
vents on the north side af the 
mountain gave the only clue that 


the voleann was still active. On 
April 2, 91, steam and ash 
erupted from the site. Monitoring 
instruments were quickly installed. 
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sunsets a Pinatubo “geromol 
pink. Sulfuric arid also created an 

pevatires yin ra : oe raiaheit in 
Soe a ae 

July 1992, and lahors have continued to ravage the countryside— 

40,000 more people had lost their homes by September. 


P. tubo's eruption laid 
wiste hundreds of square miles, 
killed newrly 900 people, ana 


disrupted the lives of 1.2 million 


more. Most damage came from 
lahars, floods of rain-sooked 
ash, after typhoons hit Lacan in 
July 1991. A 16-foot-high dam 
(above), built Ina gorge in 1482 
in restrain such torrents, wos 
overtopped by the Inhors, which 
then scoured out the channel 
beneath to a depth of 60 feet. 
Bridges, power lines, water- 
works, and 110,000 homes were 
destroyed. Cement-like ash col- 
lapsed the roofs of thousands of 
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structures (right) and shut 
down nearby Clark Air Base, 

Some 650,000 Filipinos were 
right), An early estimate put 
losses of 4-40) million dotlare; 
cleanup ond rebuilding may top 
10 billion. Another big eniuiption, 
as was recently forecast, can 
only add to the strain on the 
badly damaged eqoncney, 

In a huge effort, 200,000 


people were relocated, many to 


refupee comps. Today 20,0000 
people remain in tent cities, 
where more than 600 have died 
of disease and exposure. Most 


ee ght 


mT 
‘sal 








of them are Acta tribesmen who 
worshiped the voloana and 
hunted on its slopes. 

Losses might have been warse, 
but the effective monitoring net- 
work ond early evacuation saved 
thousaniis of lives, One espe- 
cially convincing tool to rowst 
unwilling residents was a video- 
tape shenving rampaging lahars 
aad pyrociitstic flows—the kind 
of damage that their apparently 
quiet volconoe might couse. The 
tape ed been mode by Mencrice 
Krafft, who was killed just days 
before Pinatubo's eruption by o 


pyroctastic flow in Japan. 


National Geographic, December 1902 





(Continued from page 18) actually slid ints 
the waiter, and the tops of palm trees were 
stitking cut of the ocean.” The tsunami 
drowned a Scout leacler and a local fisherman, 


ar LAVA RARELY KILLS PEOPLE. It 
usually destroys only houses and 
other property that cannot be readily 
moved. An exception occurred at the 
volcano Nyiragongo in eastern Zaire 
in 1977, when two side vents popped open in 
the erupting cone. The weight of lava above 
caused lava to gush freely from the vents, and 
for a few hellish hours rock flowing almost 
like water enaulfed villagers, their livestock, 
and wild elephants on the slopes. At least 70 
people cdiert. 

Particularly lethal in eruptions are the pyro- 
clastic flows (PFs), glowing clouds so hot they 
consume anything in their paths. PFs are 
formed by the collapse of lava domes or by 
blasts that blow out the side of 2 mountain or 
explode skyward, then fall back to earth ancl 
Spread for miles. 

In the spring of 1991 French volcanologists 
Maurice and Katia Krafft went to the town of 
Shimabara, Japan, to film small pyroclastic 
flows breaking loose from the lavadome onthe 
peak of Unzen. There they teamed up with 
young Harry Glicken, a lanky, likable geolo- 
mist who had moved to Japan to be near fre- 
quent volcanic action, On June 3 the three of 
them walked up an eroded valley partly pow- 
dered with PP ash. Japanese newsmen also 
clambered aver the slopes, 

From later reports we learned that a loud! 
crack like the sound of a lightning bolt came 
from the mountain. Lava around the top— 
gray on the surface but. red hot underneath- 
broke loose and fell down the mountain. The 
tumbling movement energized the lava into a 
fragementized cloud of killer heat. The three 
volcanologists plus journalists, cab drivers, 
and farmers died instantly as the heat rolled 
aver them. The toll: 41, 

Loss of Glicken and the Kralffts stunned vol- 
canodlogists, a fraternity fascinated by what 
many call living geology. 

“Harry was always 50 distracted by his sci- 
ence that he left trails of car keys, gloves, and 
tools on volcanoes," remembered former 
roommute Steven Brantley of Cascades Ob- 
aervatory in Vancouver, Washington. The 
popular French couple, a friend of theirs told 
me, once said they knew well the risks at 
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VYolonnoees an were prepared for the possi- 
bility of diving on the slopes of one, 

Larrived in Japan five days aiter the trag- 
edy. An Osaka newspaperman, Satoshi Tsu- 


jino, offered to drive me toa view of the valley 


down which the killer PF had rolled. From 
what we considered a safe distance, about two 
mites, we looked at the talcum of PF ash. Then 
Satoshi decided to head back toward town. 

Justas we started away, shouted: “Look!” 
A gray ball grew just below Unzen's peak. We 
watched it blossom into a billowing PF cloud 
200 feet high and race downslope. “T think 
... We must go now,” said Satoshi. 

As we sped away in his van, I watched the 
cloud bottom out at the foot of the mountain, 
lance off aslope, then climbathousand feet in 
the air. Later, on a helicopter ride, I saw that 
the cloud hacl scorched spring foliage to a dirty 
brown étd set homes afire. 


NE OF THE MOST DESTRUCTIVE forms 
of volcanic behavior has only recent- 
ly received scientific attention. This 
is the collapse of volcanic cones—the 
phenomenon that littered the sea- 
floor off Hawan, The 1980explosion of Mount 
St. Helens in Washington State served as a 
sharp reminder." 

Alter centuries of sporadic ejections of lava 
and ash that built its scenic cone, St. Helens 
wis jarred by earthquakes caused by magma 
moving upward—and the merth flank col- 
lapsed. In such events the debris rolls farther 
than physics would seem to predict, perhaps 
fluidized by snow or groundwater caught upin 
the churning movement. Debris from St. Hel- 
ens flowed 15 miles down the North Fork of 
the Toutle River: ‘Thirty-five hundred vertical 
feet oft material slid nearly 80,000 feet horizon- 
tally! The collapse was followed by a pyroclas- 
tic blast that scythed down trees 17 miles 
away. Some 60 peaple died. 

“After St. Helens, geologists all over the 
world began to see more clearly the signs of 
previous volcanic collapse,” Steven Brantley 
tald me. One example of such recognition 
came in Mexico. 

Smoldering Colima in jalisco state & consid- 
ered that nation’s most dangerous volcann, 
but we know now that it isonly an upstart cone 





See "St. Helens: Mountain With « Death Wish,” 
NATIONAL GEOGRAPHIC, January 198), and "Mount 
St. Helens Aftermath,” December 1981, both ty 
Rowe Findlay, 


Notional Geographic, December [092 
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Measuring adimest imperceptible changes in the fandscape, lasers in the coldera 
at Long Valley, Catifornia, help pouve its potential for cruption. Earthquakes 
throurhout the 1980s raised concerns af the nearby Mammoth Lakes resort area, 
bickrround. Magma is on the move beneath the caldera, and Long Valley's violent 


post worronts the continued monitoring of the volcano. 











growing out of the side of a previously col- 


lapsed one. Voleanologist Ana Lillian Martin- 


Del Pozzo drove me up a wincling tral] to a 
huge half caldera, three miles across 








Colima covers part of the east wall; the 
south side lies open like a (rreek theater, The 


main performance came several thousand 
years ago When the old cone collapsed south- 
Ward, sending avalanche material almost 30 
miles away 

"We belleve there are cycles in which lava 
flows from inside the crater and is-covered by 
ash in the explosive eruptions that follow,” 
explained Ana Lillian 
buiiding up the con 
port itself.” 

Later we visited debris 


THs continies, 


untt! tt cant Sup 
the ava 


anche — chunks of rock hundreds of feet tall, 


from 
stancling like mini-mountsains on the flatplain 


Polconess: Crvcrbiles of Creation 


The. blast that astounded the nation left Mount 
St. Helens with a huge gosh on its nerth face 
(left). The [980 cruption advanced prediction 
shills and monitoring methods. Relatively 
quiet today, the steaming mountain still yields 
foto on dime formation (below). 


HE EFFECTS OF VOLCANOES Are nol 
restricted to people nearby, and thei: 
fangers are not limited to the emrth- 
bound. Jim Lynch of the National Ore- 
anic and Atmospheric Administration 
showed me satellite images of the dustlike 
smudge in the stratosphere from Pinatubo 
“The lighter sulfur dioxides may continue to 
circle the globe for five veurs,” he said. The 





results, alone with lower surtace temperatures 
ant possible damage to the ozone layer: bril 
liant rec sunrises and sunsets worldwide 

The lower and denser-ash clouds trom vol- 
canoes pose a threat to jetliners because ol 
microscopic shards of volcanic glass. Sucked 
into jet engines, they fuse in the heat into 
clumps that destroy thrust. Over the past dec- 
ade dozens of planes have flown into ash 





clouds, which often do notshow upon aircraft 
ravine 
In July Pog] voli anolopgists airline repre 


Three narrowly avoided catastrophe 


sentatives, and pilots met in Seattle to cliscuss 
British Air 
ways pilot Eric Moody gave them a firsthand 
account of sudden power loss over Indonesia 
in 1982. ‘Told with an impish twinkle and an 
airman's nonchalance, his story belied the 
horror of a Boeing 747 sinking seaward at 
night with 263 passengers and crew aboard 

“We were at 47,000 feet when cusl came 
billowing into the cabin and I smelled sulfur. 
Eneine four began to run down, and | shut it 
off. Then we lost the others, one by one. For 
the next 13 minutes we were tie proud possess- 
ors of the workd § largest giver,” 

The plane had town inte an ash cloud irom 


wavs of avowing ash clouds, 


(salungeung on Java; the occasional eruptions 
were well-known to local pilot but not to oth 
ers. Moody and crew prepared to ditch at sea, 
restart the engines 
Finally they emerged from the ash cloud 
“Around £3,000 feet number four restart- 
ed, then the others,” he said, In the cooled 
engines, the glass coatings apparently shat- 
tered sand thrustreturnedd. The plane landed al 
Jakarta with instruments impaired and the 
front windows opaque from Abrasive ash, 


all the while trying to 


Noody leaning to pecr out mside window with 








uaihirooming like a nuclear cloud, hot agh rises in an updraft over a pyroclastic 
flow at Redoubt Volcano in Alaska, threatening aviation. In December 1989, a 747 flving 
200 miles to the north lost power when glassy ash from the volcano melted onto the 











iets turbines, Though that airtiner landed safely ot Anchorage, dozens of sim fier incidents 


around the world highlight te need for an improved warning svete. Radar doesnt 
sec fine ash, but satellites do: Getting information quickly to the pilots is the probe. 





his toe barely touching o pedal for guidance. 

satellite cameras can track ash plumes, but 
the information is often slow in reaching air- 
line flight-information svstems. The Seattle 
conference concluded with a call for quicker 
worldwide alerts. 


IVEN THE INFREQUENCY with which 
most volcanoes erupt, peaple who 
live around them can't just sit there 
worrying all the time,” said Chris 

‘ae Newhall, recalling his work at Pina- 
tubo. “Unfortunately, they want you to tell 
them just 24 hours before they should leave, So 
far, we just can’t do that.” 

But scientists keep trying to sharpen the 
time factor. [ found new techniques at work, 
including seismic tomography. This pro- 
cedure, using X-ray principles; gives a 
picture of solid and soft areas 20 miles into the 
earth, helping unravel the puzzles of magma 
location. 

And I found geologists continuing to sniff 
the gases of volcanoes, to take their tempera- 
tures, check their pulses, measure their flexing 
muscles, all for more knowledge and to safe- 
guard against surprise explosions, 

In Ecuador, geologist Patricia Mothesofthe 
Geophysical Institute of Quito drove me 45 
miles to Cotopaxi. Most volcanies have a 
princely look about them; Cotopaxi is. a-Char- 
lemagne of a mountain with:a huge robe of 
snow around shoulders nearly 19,400 feet 
high. That snow could become «@ killer if an 
eruption heated the mountain unexpectedly. 

“We know of three occasions sinte 1534 
when eruptions melted snow and sent lahars as 
far as 200 miles," said Patty. 

Her job is to help anticipate any new activ- 
ity. (in the lower slope of the currently quict 
volcano, she set upasurveyor's theodolite and 
focused itonapalm-size reflector higheronthe 
mountain. Locked on, she activated .a small 
laser beam that leaped to the reflector and 
back, measuring the distance: 4,680 meters 
and 798 millimeters, nearly three miles, The 
distance varied less than an inch from men- 
surements taken several months earlier, A 
series of such measurements indicated no dan- 
gperous swelling of Cotopaxi's cone. 

No serious Shaking either, reported her hus- 
hand, Minard “Pete” Hall, a professor at the 
National Polytechnical School in Quito. In a 
laboratory at the school, Pete and his Ecuador- 
ian colleagues watch the nervous needles on 
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seismic drums, receiving radio signals from a 
dozen or so s¢ismic detectors implanted on and 
around Cotopani, 

To avert possible disaster, the couple has 
helpecl simulate emergencies with local civil 
detense groups. “We locked officials from six 
provinces in six different rooms and—by 
radio —described to them a scenario of lahars 
racing toward their towns. They had toinitiate 
Warnings and evacuate thelr people.” 

And the simulated result? Pete smiled grim- 
ly. We lost a lot of people. We'll get better.” 

Sheer numbers lead many municipalities to 
forgo practicing evacuation, Two million 

people live inand around Yogyakarta, Java, 
only 20 miles from the volcano Merani. 

An otherwise well-shaped peak, Merapi 
bears warts on its western face—lova domes. 
In 1969 adome that measured six million cubic 
meters collapsed in-a huge bul expected pyro- 
clastic flow, It missed the city and caused few 
deaths, But today's dome accumulations are 
twice the size of the one in '69 

Scientists at the Merapi Volcano Observa- 
tory in Yogyakarta are monitoring the wases 
steping out, hoping to predict the next erup- 
tion. “H;O—water—is the main gas in 
magma, with smaller amounts of hydrogen 
chloricle, sulfur dioxide, and carbon dioxide," 
said geochemist Mohammad Badrudin. “As 
magma rises, the proportion of water vapor 
decreases, and other gases increase—signals 
of possible explosion." 

In the foothills I was nudged awake after 
midnight by «a limber-limbed technician 
named Yustinus Sulistiyo fora hike up Merapi 
tosample its gases. A fullmoon brightened our 
§,,000-foot climb, tough enough without day- 
time heat, We reached the top at sunrise, then 
entered a steaming crater to check its tempera- 
tore and snatch a bit of its sulfurous breath. 
Into a crack showing red just inches below, 

rustinus inserted a thermometer that regis- 
tered 1492°F —hat, but not volcanically fever- 
ish. Gases were then capped inside a bottle for 
lnter analysis, 

Back on the peak I looked down perhaps a 
hundred feet to the lava dome, smoldering like 
an ominous fuse. Sharing the view were other 
climbers, drawn by the challenge of Merapi 
antl the lure of volcanic power. To a Swiss 
woman curious about the steaming lump, | ex- 
plained come collapse anc pyroclastic flows. 
“Really?” she exclaimed, a flash of concern 
crossing her face. “Should we be bere?” 


National Geographic, December 1962 


It was cafe enough when we stood there in 
the summer of “91, but months later tourtsts 
would be warned off as Merapi oozed new lava 
that sent ¢mall PFs down its sides: A few dare- 
devils scaled the mountain, | wastold, to stare 
potential calamity in the eve. 


HERE SHOULD WE NOT BE? With 

volcanoes, we Scem to play a 
sort of mental Evssian rowl- 
ette; why fly away, we 
think, when the killing 
(dangermay be yearsaway? Why not 
climb Merapi where alavadome has 
squatted for years without a serious 
collapse? Why not live at Campi 
Flegret, a crowded residential area 
adjoining Naples, Italy, where the 
ground huffs and puffs like a beast 
breathing? 

Campi Fleerei sits across the Bay 
of Naples from Mount Vesuvitis, 
the destroyer of Pompeu and Her- 
ancum. The African and Eura- 
aan tectonic plates: still grind 
together below. 

Prediction methods will uncouht- 
edly improve, says Franco Barberi 
of the University of Pisa, one of Ita- 
Iv’s leading authorities on volca- 
noes. “But for now, it i very 
difficult to make a decision about 
evacuating millions from an area 
perhaps for nothing. 

“We have all these factors to look 
for—seismicity, deformation, -zas 
changes — but volcanoes show indi- 
vidualty. We saw precursors to 
eruption at Campi Flegrci a few 
Vears aro; now it is quiet We think 
the gases leaked out gradually.” 

Vesuvius itself remains a threat. 
Pliny the Younger described the 
greal eruption im-A-D. 79 that killed 
his uncle, Pliny the Rider. He wrote 
of panicked crowds fleeing as their 
carts were tossed about by earth- 
quakes and remembered seeing “a 
horrible black cloud writhing snakelike 
and revealing sudden flashes larger than light- 
ning.” Then cane the rain of ashes and “the 
darkness of a sealed room without lights. To 
be heard were only the shrill cries of women, 
the wailing of children, the shouting of men.” 

"Records show that from 1631 through 
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1O44 VYeorius never went more than seven 
years without an eruption,” said Professor 
Barberi. “Now nearly 50 years have passed, 
and long periods of repose are usually followed 
by hich explosivity.” 

How bred could it be, now that milhons of 
people are living uncomfortably close to Vesu- 
vins? With colleagues at the University of 
Pisa, Barberi created a computer model baser! 
on data from previows eruptions. Should the 





Sealding exhalotions from voloanic fumeroles 
created an ice cuve near Iceland's Torfa Glo- 
cler. Volcanic eruptions beneath glaciers often 
melt the ice, cousming foods, while the ishond's 
geothermal power industry capitalizes on vol- 
conic fire turning water into steam. 


volcano repeal its A.D, 79 eruption, oshfall, 
pyroclastic flows, and mud slides would likely 
destroy 500,000 homes. Carsttalties, if no 
Warning i$ given or preparations made: 
200,009) cleracl, 


ON'T FEEL TOO sMUc if you live in 
Scott City, Kansas, or Mendig, Ger- 
many. Both areas were touched by 
eruptions larger than Vesuvius or 
Pinatubo. The blast at Mendig, 

northwest of Frankfurt, occurred 11,000-years 

ago, leaving a giant bole in the ground and 
scattering ash from Sweden to northern Italy. 

The hole is now a pleasant lake, the Laacher 

See, plied by the rowboats of picnicking Ger- 

mans. A bucdlic scene—until engineer Klaus 

Schmidt walked me to the southeastern shore 

to show me where the water bubbled with 

carbon dioxide and other gases from the 
magma beneath, 

Near the lake, [ descended inte caves where 
miners in the Middle Ages carved invafor mill- 
stones. Thick, slow-moving basalts cooled in 
pillars, and the workers cleared away the 
softer material surrounding them, then sliced 
the pillars into wheel-shaped sections. Lava is 
still mined here, for construction material, 

“Had you told the paleo-Ehinelanders that 
an eruption was coming, they would havesaid 
vou were crazy, that none bad happened fora 
long time,” said volcanologist Hans-Ulrich 
Schmincke. “But the Laacher See sits atop the 
Rhenish Shield, a piece of old earth crust still 
being uplifted. One cannot say when or if a 
volcano will erupt again, but it remains an 
active volcanic area.” 

Ourown Yellowstone Basin, where subsur- 
face magma still heats up Old Faithful geyser, 
periodically has served wp eruptions, the last 
600,000 years ago. These dropped ash as far 
away as Mississippi. [f clouds from Tambora 
caused “the vear without a summer,” what 
would another Yellowstone, ten times larger, 
do to food production? As Yellowstone erupts 
every 600,000 years-or so, we're about due. 
Then again, it might not happen for millennia. 

If not Yellowstone soon, where might the 
next major eruption be? | asked Chris New- 
hall, the Pinatubo veteran, 

“| wish we knew. Possibly lwo Jima.” 

From ‘Tokyo I hitched.a ride ona U.S. Air 
Force plane bound for Iwo, largest of the three 
aptly named Volcano Islands, some 600 miles 
to the south. Three hours later ] looked down 
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on Suribachi, a 530-foot cinder cone that 
hardly seemed worthy of the prefix “mount.” 
Tt was hard to believe that the five-byv-two- 
mile patch of land connected to it was the 
site of one of the bloodiest battles in World 
War I], where some 25,000 soldiers—Japa- 
nese and American—tied. 

Today Iwo is inhabited by 150 Japanese air- 
menand 25 U_ 3. Coast Guardsmen who oper- 
ate a loran navigation station 

The island itself is only a resurgent dome in 
the center of an old caldera six miles across. 
Jagged offshore rocks mark its limits. That 
volcano blew out more than 2,300 years ago. 
Now the ishind seems on the way to another 
blast. Magma refilling the chamber beneath it 
has elevated most of the island some 25 feet 
since 1945. [tis now rising about a foot a vear. 

“From radiocarbon dating of corals that 
died when they were raised above sea level,” 
Chris Newhall hac told me, “we know that 
the refilling has gone on for at least 400 years, 
It's the most restless caldera anywhere.” 

For further proof of active magma one need 
only enter the caves the Japanese Army exca- 
vated on Iwo as shelters against American 
naval bombardment. With U. 5: Army Maj. 
Rick MacDougall, who had also boarded the 
plane for a quick look at history, [bellied into 
one and found it stifling hot and smelling of 
sulfur. Old bandages, medicines, and vials of 
morphine, neatly arranged, remained on a 
carved-out ledge, From acormer stared a dried 
and cracked gas mask. “I think would rather 
have taken my chances outside,” said the 
major, wiping his brow 

And what of the chances outside now—ina 
natural blast surpassing any mace by man? 

Chris Newhall had said: “We think we 
would have some warning, but we're not 
exactly sure what form that warning would 
take. Volcanoes are different. That's why 
studies of Pinatubo and others are so impor- 
tant—they help us understand the conditions 
that precede really big explosions. Our only 
defense is knowing when they are coming ancl 
trying to get people out of the way." 

Even if Iwo exploded with a force greater 
than thatof Pinatubo— how mucheffect could 


Bearing food und gifts, Balinese from the 
village of Duda pass beneath arching bamboo 
poles as they celebrate an annual festival. 
These Hindus revere the volcano Gunung 
Agung as the center of the universe. 
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Skylight inte the underworld: An observer in 
Howat Volcanoes National Pork peers into a 
love tube, an enclosed channel of molten-rock 
Offshore, a diver braves hot water and billow- 
ing black sand os lava erupts below the sur- 
face: Such flows continually add new land in 


the planet's timeless process of remewal, 
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The Hard Ride 
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DRIVE HIGHWAY 93, the 
bumper sticker reads. “Pray for me.’ 
It was printed in the seventies, and, 
like the road, it’s frayed. You see it on 
old cars, but vou see more old cars on 
this road than on the broad, sterile 
interstates that float across the count 
hardly touching the land. This ts AHigh- 
way 93, a tough two-lane blacktop 
that runs 1,860 miles from a car wash 
and a liquor store in Phoenix, Arizona, 
to the Canarian National Railway 
yard in Jasper, Alberta—long, narrow. 
dangerous, magnificent; in hard con- 
tact with America all the way. | drive 
93, All the time: I live on it in Mon- 
tana. I've lived on itin Idaho, Dye 
worn out six cars on tt. [ily up and 
down itin my old Cessna. [ ride itin 
buses anc in the odd vehicles that pass 
for buses around here. I've even gone 
down itin an ambulance, fat outona 


rurney. hanging on tor dear ite to the 


Cowhov Cheth Wallin works 14-hour days in 
south-central Newodsa. On the long rugged 
road between Arizona and Alberta, folks eorn 





their spurs the tough wity. 
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“Ganblers drive 95 back to Phoenix in the 
morning after all night at the casinos: 


‘Drunk. tired, broke, and mad. 
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hand of an emergency medical technician who 
turnect oul lo be the woman whorents me mov- 
is. | guess she prayed for me, and it worked! 

Once in a while vou look around al some- 
thine vou Ve grown used to and vou nolice that 
everywhere else things have been changing, 
ind sucdcenty the familiar thing 15 the last of its 
kind In a country now linked by interstates, 
that's Highway 03: the last hard read 

Cin 93 vou can still expenence the buffet of 
large vehicles breaking the speed lamit going 
the other way, be blinded bv headlicht= bear- 
ing dewn on vou, and know when trapped 
behind a combine that the next passing lane | 
40 miles ahead. A rest stop isa gravel turnout 
with a picnic table, a pit towlet, and @ garbage 
can with bullet holes in tt. You don’t have to 
Paty £0 Use Highway 13: the only toll is tn vous 


vourtmind. Life an High 





shack absorbers an 
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In wind and rain in Phoenix I begin my pil 
grimage, I drive a [977 Ford F-i150 four 
wheel-crive with a toolbox in the back, a (CB 
up front, an intermittent tailhght that pete mi 
in trouble with the police, and a good-hearted 
a5 V-8 that runs on regular. I carry a case ol 
oll: the main seal leaks, Like most people whi 
take solitude on the road, [oleae bringacargo of 
loss and hope: Death fas Geen mm the fannils 
Leh ‘ I'm close to the bone Mmvysen, Gul on | rhs 
roan to see-old friends, to make new ones, ani 
to doa some mending. Pray for me 
r BEGINS: Farmers Liquor Wess: 

(uvs (lar Wash, Cingerblock mo 
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m below in the grit. A coyote howk 


A blizzard of tights outside the Union Plaza 
Hotel swirls before oncoming traffic along Fre 
mont Avenue, port of on oli stretch of 93 in 
Las Veous. The new 99 bolts through the city 


like @ plots ploneer avetding tempiition, 


At ease in fimo fixcury, Set. Steve Busch one Thete are & tot of ranchers on 93—and min- 


his bride, Peggy, cruise down 83 in Los Vepas. ers, farmers, loggers, toick drivers: Wicken 


Nevada's hassle-free morriages (no blowd bure, $2 miles out ol Phoenix, celebrates them 
tests, just cash and an [.D.) and the elite of all; a Cowboy Poets Gathering; an autumn 
Veros (loan Collins was morried here!) help Bluegrass Festival, Groldl Rush Days in Febru 
moke the city a wedding wonderuma a From up andl down 93 and all over the 


West people come to sing and 
rhyme about working hard 
and loving lonels 

Now, at a Wickenbure 
inde ranch, ls#e-a copy of a 
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und Sun City West hice behind walls from this (ine mht im Wickenburg, at the Blueecrass 
outlaw toad, The town of Surprise doesn’! restival, | hung around an impromptu jam 
surprise isa 93 kine! of place: It's hot and = = session ina little arena formed by three parked 
ousty, WIth small houses ancl chain link bere motor homes. Astroturf was thrown on thi 
Bt WOEre Te RIS (UT Vel lust. Lanterns hissed. There were two fidclle 
Just beyond Surprs | pnass-a line of skulls bWwo THniolins, 2 banjo, one mournful steel 
on adit turnout. [t'saguy selling boiled long ruitar called a-Dobro,- anc three guitare 
hor skull It Of fas Ciasno le. ~ PUNT The Dobro plaver, Millie Vannoy, had tw 
(bout a road.” a woman in Wikiewp tele mm Shih Tzu dogs. The male wore a red cowba 
“There Salotofrancterson 93. Andthere'’sa bandanna, the female a stuffed heart on each 
lit l ft Farched Loy the ari rl HA lot fay | neéw DA ec 
f—questionaole people on this road.” Let's sing one the dogs don't know,” said 


Yeah, | koow. | lowe it itinerant guitarist Art Kershaw. who ones 
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IGHWAY 93 WAS ONCE promoted 
as running all the way to Central 
America, but that was an exag- 

, geration. It never even made it 
to Mexico, anc lately it’s been losing ground to 

bureauctacy. Signs still label it Arizona 93 

from Phoenix to Wickenburg, but the state's 

abandoning the number. The federal designa- 
tion begins just north of Wickenburg. I stop 
there on gravel that glitters with glass and talk 

to truckers on the CB. Where are you headed, 

and what do vou have on? 

“Come out of L.A.,” one says. “Gom’ to 
Texas, Windows.” 

“Outa Tucson. Vegas. Pipe.” 

“Going to Georgia. I got bodies.” 

| swear that's what it sounds like, Boles? 
In asemi? Say again? 

“Potties. Universal toilets." 

Most are laconic, butone guy roars past ina 
big refrigerator truck and rolls out an Ameri- 
can road rosary. 

“Salem, Oregon, outa Dallas, Ninety- 
three, Ninety-five, Eighty, Three ninety-five, 
A-threée, Three ninety-five, Two ninety-nine, 
One thirty-nine, Thirty-nine, Ninety-seven, 
Fifty-eight, to Five. Cabbages.” 

“So what's the worst part of it?” 

“The worst part? Right up through here.” 

Yup. Pray for us all. Before I reach 
Wikieup, the road gets mean. A good two-lane 
i¢ 34 feet wide; enough shoulder outside the 
white fog lines to duck from someone else's 
drift, Here the road's 24 feet narrow. Gam- 
blers drive 93 back to Phoenix in the morning 
after al] mht at the casinos: “Drunk, tired, 
broke, and mad,” a wrecker told me, 

About 30 miles south of Wikieup f get stuck 
behind a motor home with Alberta plates — 
another snowbird in search of sun. 

On a curve to the right [ glimpse the hizgh- 
way past him: completely empty. Heres a 
straightaway at last. I drift left, a foot across 
the dotted yellow line, and loak. 

Help! There's asemiright on top of me. The 
buffeting air slams me. A wall of iron pipes 
booms past and is gone. I shiver, hot. 





The Hoard Ride of Route 93 
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per Two lanes wide ond 1,860 miles. - 
Jong, Highway 93 isa mixed — 
bléssing to its roadside resi- © 
dents, While many love the 
Holation 93 affords, a few 
folks grow weary of the 
an? long. drives to decent 
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one near Newoda’s Morniton 
Mountains—tests stamina and common sense. “People know when they're 
getting tired,” 


“Soys Sgt, feq? Munidwiller of the Newodoa State Highway Patrol, 





Siler 
~e 
Ce 
mn 
cig ESS 


hs 
f 


fie 
T 
i 


a 
iF | 
Ee 


i 
Pal ae é ai : 
ot 


re 
Bs 


= ae 


e | 
ee: 








. ae 
Ph eS A 
= a 
hw 
“a rea 4°! 


Pe ee es oe 
sett pos 


be COR, burt they bee; 


DT Cie Liens ah ye 


If thev'd fust stop pull ort thes 


a 
CO) LES a 


: : 
Wundwritter, 





fo Alomo.. Hiv . ells 


PS | | ee 
Ls Pe ple PLag Lis pie 


J i eee — 
r, Onde Fer ad coupe more 


= a 
wu Rana ae ee 
4 5 
' 
Si al 
: = 
i og tery 
aa 
1 1 
i Bore 
= 
7 & 
n,) 
= s 
r = 
= 
= 
— Li J 
aa | ; Te 
ail 7 F Say " 
fe ee 
a | 
a | 2! 


| rice fa 


arn num 
1 | P= 
Lt biel 





“In some places there might not be 
many cars on OS, but Pwould never eall 
this highway lonely.” 


HIS WILL BE THE BEST milk shake 
| have ever had on the pinnet 


r none. Whew, I'm ready 





~ I've crept into the village ol 
Wikiewp to visit Paul Moss, proprictor of the 
Lh Factory, Paul has a ponytall, small red 
SLNngiasses, and a background teaching young 
doctors business management at the Univer- 
sity of Utah Medical Center, We may look like 
hicks out here on 93 in our Levi's and old 
trucks, but don't count an It 

They call this Blood Alley,” Paul savs 
renialiy over the whir of the machine. He ges 
tures Droaciy and slowly, all poise and pres 
ence, like an actor delivering Lincoln. Lyn, his 
wife, comes in, and—I can't believe tt—it 
turns out she's from the Bitterroot Valley,.a 
thousand miles up 93, less than a hundred 
miles from my home 

“Her family’s been on 93 for a hundred 
years, Paul says 

Wy truck chugs a quart of cil-and rolls: on 
Sworth of Kingman there's a hand-painted sien 
put up by someone angry about his loss to this 
rad, “KILLER HIGHWAY, it reads, red on 
Yellow. “CAUTION.” 

1 stop at an antique Store that has a Con 
lectrate Tag ina Window, and Craig Cherry 
TIVES Me Velled Warnings about everything. A 
Doberman 15 chained! in the yard 

‘There's some sly dogs out there,” he says 
He isn't talking about the Doberman. “At 
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to along slope west of the highway, which is 
covered by 4 haphazard city of trailers and 
homemade homes, as if there'd been a flash 
liood of houses from Kingman, lask who lives 
in the boulders above his store. “We keep to 

reelvesin the desert, he saves siyly, tipping 
a short stick over and over in his hand 


[drive up there and meet Jim King: King is 


Working girls welcome a cowboy to the Aig 4, a 
legal bar cind bordello in Ely, Nevoca—lorgest 
fown within oa 100-mile radius. Owner Mel 
Clifton belongs to the Chamber of Commerce 





and last year helped sponsor the Little Learue, 








whatan Arizona rancher might call a nester: a 
man and wife on small acréage, on .athin liy- 
ing, with a backhoe, acouple of trucks, several 
outbuildings, Lot of nesters along 93. 

King has no well. He hauls water for his 
double-wide trailer from the city of Kingman 
in a 280-gallon tank in the back of his pickup. 
Costs him $1.40 per filleup. He even grows 
onions, Brussels sprouts, broccoli, and cab- 
bage with the hauled water, planted in the bed 
ofan old army truck. The truck bed's on stilts, 
so he can sit in the shade under his garden. 


COME TO HOOVER DAM in the dark. 
From here, wires and pipes lead 
away. Western cities haul power as 
well as water, Highway 93 goes right 
across the top of the dam, and the traffic slows 
to 15 miles an hour to cross it, caught hy 
the narrow roadway between walls of rock, 
acres of concrete, miles of shining water, anda 
web of high-voltage wire that glistens in the 
night. | park and stand beside the water, 
watching the parade of cars and trucks as they 
glide past under amber lights, a strangely 
patient movement for a highway, as if the 
world had run down. 

Or maybe this is a shrine in which even 
18-wheelers must walk softly. Solernn bronze 
angels stand watch by the visitors center, ancl 
on each post of the guardrail by the dam 
tonight stands an empty popcan, Coke, Pepsi, 
7UP—each can reflects the slow-moving 
lights, Someone questionable, with a curious 
and appropriate devotion, has offered alumi: 
num candles to the steel god. 

From the air, at night, Highway 93 north of 
the dam isa boulevard of light—malls, conve- 
nience stores, fast-food joints, and gas sta- 
tions—all the way to Las Vegas. It's a long 
spear of glitter shoved into the bonfire. [follow 
it straight through the blazing city and then 
outagain, heading for Lincoln County, the one 
partot the highway where I always seem to get 
In trouble. I don’t know if I remember the 
trouble more or the people who helped. 

In 1974 Debbie and IT landed here in an 
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ancient plane and a brake failed. We got help 
from Bill and Bob McCrosky’s Texaco sta- 
tion, towing service, and bar a mile from the 
airfield, A few years later [landed there, low 
on fuel, not knowing that the airport fuel 
pumps wertempty, Dan Devlin, who worked 
at MeCrosky’s, gave me a ride to Pinche to 
pick up five gallons of high-octane car fuel, 
Then, just last winter, I flew up out of the 
warm South, intending to camp, but the tem- 
perature was only 10 above. There was Clyde 
Mecham at the airport with.an old truck, wor- 
ried that | might freeze. He drove me to 
MeCrosky’s, where the bartender, Cordelia 
“Cordy” Benexet, cave me a ride toa motel in 
Caliente in her old station wagon. 

“The people here are friendly," she said. 
When I agreed with feeling, she modified it. 

“Tdon't mean ovtgoimg fnendly," she said. 
"T mean they're generous with themselves.” 

Now when I get to Panaca, it’s day again 
and there's somebody else in trouble. It's: 
Reyes Martinez, who has been driving 93 all 
the way down from Twin Falls, Idaho, with 
his family, towing s broken Chevy pickupona 
U-Haul trailer behind a big old vellow Dodge. 
Two tours back up the highway, where 
there's nobody, a trailer tire blew and ritined 
the wheel. Martinez managed to jam the 
Dodge's spare on the trailer and got to 
McCrosky's, Bill Mc€lrosky finds him an old 
wheel and tire out back and puts it on. There's 
no charge. 

“Got to give "em credit,” Bill says as they 
pull away. “Most people would have made us 
come get "em, They figured out how to get it 
here. Saved ws the trip." 


NOTHER Day, another quartof oil. I'm 
off, past Pioche out into the vast 
spaces of the geologic province 
‘ called Basin and Range: long 
Valleys that drain only into themselves, 
bounded by austere mountains, populated by 
cows and coyotes. In the heart of this is Geyser 
Ranch, where I stopped late fast year. 
In the ranch house Kathy Baumeister was 
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Diving for the dipstick, Georgette Jessen checks her oil at Nevada's Schellbourne Station, on the 
former Pony Express trail. Although the nearest town, McGill, is 27 miles away, Georgette 
thinks about moving to Wyoming or Montana because “there's getting to be o lot of people here.” 
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making food. thick boiled coffee. She remind mies. Elv stands high and windy ata nection 
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Some ota cowboy poem heard in Wickenburg of valleys and highways, 93,6, and Route 5! 
nicknamed “the lonelrest highway tn Amer 
site does what 1 needed 
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Che road runs fast, but I stop and let slow 


Mer husband, Luke, the ranch foreman, ness catch up with my life the as station, 
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was talking to Sean Keele. who hac broughta motel, bar, and café at Schellbourne Station, 
flathed load of hay down 93 from Twin Falls, 40 miles out in the desert north of Ely. 
Turned out Sean was related to my friends Laman Rosenlund, who owns Schellbourne 


Lann and Ruby Keele, wholived upinidsaho Station, wears stained overalls, red Hud- 
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near Debbie and me. They ran one of the weiser suspenders, a blue shirt, and-Aa ques- 
smatlest post offices in America, where they thonable hut. His talk is slow and quiet 
cacheted envelopes with a woodcut of | When ld crop in forcotfee, Lyman 5s reading 





FIrOuUse Lynn and Ruby are dead now too the Wad Sbvee! Jowrno. At the bar George 


Luke showed seana ah 
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fhe Hard Ride of Route 93 od 


“Isolation breeds a state of mind. ‘There’s a strong 
feeling of self-reliance. If this were the Baltics. 
we'd be declaring our independence." 


Lyman points to a story in the Journal anc 
says: “Atter another 40 years they'll prove this 
planet was not made for civilization.” 

“(rreat breakfast,” says George 

Lyman and Charlie came herein 1953, Chat 
door toilets, no well, no electricity. The power 
dicin't get here until 1974 

“All we had was whiskey, shot glasses, and 
four kinds of cigarettes,” he says. “Those 
miners was in here every night. It was-so easy 
Lo mace monty.” Ais eves are blue anc quizzi- 
cal. Behind him a waterfall splashes down a 
little rock wall. Rubber frogs play on the 
stones, eved by rubber snakes. 

We sit. George eats. Lyman reads. I sip 
Outside a coyote crosses the road to gosingona 
ndge—tough, adaptable, opportunistic, wild, 
free, clannish, Not unlike Laman ancl all.m 
other fnends on this open reac 

“These days,” he says at last, “if you 
coulcin't geta job, you could cut cedar posts or 
Christmas trees, or sortore. You could do lots 
of things. ‘Today it’s even difficult to acquire 
dynamite. Hell, we used to putit under the bed 
to keep it warm. Mom and I knew the United 


States Of AMerica at its Dest, 


¥ BREATHER'S OVER. Blacktop 
rolls out The speedometer 
keeps climbing. “Speed limit 
out here,” Luke Baumeister 
once said, “is Peg the Needle.” 

A memory flashes in the rearview mirror of 
my mind. nb afew weeks before, I had been 
riding 93 with the Nevada State Highwas 
Patrol, handing out tickets to guys like me 

“aod bless Amencal” Set. Jeti Mundwiller 
had sail, reading the meter. “Eighty-four 
miles an hour. Give me a breoe!"” He reached 
up and fipped on the lights. After he pot back 


from writing the ticket, Jett had looked at his 





Herding sheep (or is that sagebrush?), George 
Bishop rides the Nevada range, A few months 
litter these sheep really did disappear: They 
were sold following a dispute with the Bureau 
of Lond Manogement over grazing rights. 





56 National Geographic, December 1902 





The Hard Ride of Route 93 


chart of fines: “That'll cost him 171 bucks.” 
Idrive 95—at 55, 
This whole road's a small town. I drive 147 
miles north, and it's like going across the 


street. | find myself standing with a friend of 


Lyman's—rancher Steve Boies—near the 
junction of Salmon Falls Creek and an irriga- 
tion ditch built by horses and men about 1910. 
We tatk — of course—about water. 

“This is the lifeline of this ranch,” Boies 
cays. “Crane!” he adds, pointing ata sandhill 
crane rising from a field. “Water's what 
makes it all possible.” 

We get back in his pickup truck and drive a 
dirt road through sagebrush. 

“Deer!” Boies says: A dozen mule deer 
bound wpa hill. | 

Boies manages the ranch with his wife, his 
mother, and three employees; it’s a different 
operation than it was before his father died in 
1976. Then there were more hands; a bunk- 
house, and a cook. Boies only misses part of 
that. “Nothing’s worse’n having a damn 
omery cook around,” he says. “Never knew a 
cook wasn't ornery.” 

The Boies family owns 14,000 acres and has 
a permit from the federal government to graze 
113,000 acres more— mostly rolling sagebrush 
hills and grassland managed by the Bureau 
of Land Management. Their private land 
Includes a number of isolated 40-acre chunks 
around the springs that Boies's grandfather 
bought back in the days when owning water 
gnve you use of the land. 

But under pressure from environmental 
groups, the BLM is changing its policies. 
(Some groups have raised the cry “Cattle Free 
in 93," meaning the year, not the highway.) 
Back down at Schellbourne Station, Lyman, 
who used to run sheep, saw his allowable herd 
siae go from around 900 ewes to 498 in two 
years before he sold the sheep, 

Here or Botes’s ranch, the agency has pro- 
posed rules that would let Boies graze certain 
portions of the BLM land near streams only 
one summer out of four. 

“The days of ‘control the water, control the 
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land’ are over,” Boies says, “If there's a 
threat to life as it is along this highway, it’s 
government policies.” We bounce on down 
the road. Boies shouts: “Eagle!” 


HE ROAD DRAWS ME ON, away from 
beautiful deep sunlight of after- 
noon in the high desert out into 

. low windy clouds and nightfall 

north of Twin Falls. [ rise and fall as the road 

crosses hills of lava, the lights of small towns 
showing occasionally in the distance. It feels 

exactly like sailingten miles offshore. Infact, a 

lot of large yachts use this part of Highway 93: 

riding the swells of rock on their flatbed trucks 

to avoid overpasses on the interstate. 

nce 1 came through here, past Craters of 
the Moon National Monument, in a snow- 
storm.at 2 a.m. , hurrying home to Debbie, and 
drove 93 for 20 minutes without headlights 
because I could see better through the snow, 
The whole 20 minutes | met noother car, but I 
saw two mule deer-and a covote. 

l turn left at Arco and head for the magnifi- 
cent mountains of the Big Lost River Valley 
and the village of Mackay, For me it’s danger- 
ous territory, close to the bone. Debbie and I 
moved to Mackay in 1971, when she was 2! 
and 1 was 24, and we feft in 1976, but from 
where stand today it looks like the best time of 
our lives, As I drive deep into this utterly 
familiar landscape, | have a strange detach- 
ment. A young man lived here who hacl my 
name and looked like me and really loved his 
wife, but I can't quite remember him, 

What [ remember now is driving back to 
Montana through here in June of 91 inamotor 
home I'd rented because Debbie was too sick 
to ride in. a car, IT was going back to Montana 
after taking her to her sister's house in Califor- 
hia to make her last stand against the cancer. 

I drive slowly, trying to catch the storm of 
memory that roars past somewhere overhead. 
[t is elusive. [ park the truck by a bad bridge 
over the creek and walk slowly home. 

It is an old log homesteader'’s cabin out in 
the sagebrush, with cottonwoods around it. 
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“Duvout Dick” Ztimmernuain lives in one of his hand-dug coves and rents out mine others south of 
Salmon, Idaho, Sharing the hillside with his goat, Billy, the 76-year-old Indiana native came 


here in. 1948 to get oway from it all. “But they're finding me,” he says with a tough 
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.. foto gone remains for [daho's Challis Hich School Vikings 


WoO Ve fad disappointing sedson: seven games without a victory. Heading 


down 93 to battle Airco’s Butte Pirates, seniors Lawrence Lisonbee and 











co-caoptains Chris Rowland and Kyle Costle prepeire with guiet determination 


+ut they lose again, 14 to 7, “it just didn't fall together,” says Chirts, None- 


theless, football hos taught him a lessen: “You hove to learn to keep a temper. 





with varnish. The varnish is still there, but the 
days aren't: 

The storm of memory roarsabove me. | can- 
not touch it. Then] walk away from the house, 
and out of my mouth come unplanned words: 
“Debbie, where did you go?" The storm hits 
like lightning and I'm on my knees in the 
sarebrush, 


DRIVE 93. Fast. In this nation of cars, 
road noise and heartbeat thunder to- 
gether, like a Chevrolet commercial, 
Mackay'’s gone. Challis passes. ‘The 
canyon of the Salmon River rises on either side 
like the gates of a refuge, dry golden walls of 
rock and grass in late sunshine. 

At last in need of a voice—the more ques- 
tionable the better—I stop along the river to 
visit “Dugeut Dick” in one of the 16 caves be 
hat built of stones, adobe, old. lumber, car 
parts, and tires in a talus hillside. He plays me 
his guitar and talks about ghosts. 

“Honnie comes to visit me,” he says, all 
scragegly gray beard and sincere eves. “She 
was my common-law wife, She got beat to 
death by a drunk in aspud cellar in "63." 

Dugout Dick is 74. Ais real name is Richard 
Zimmerman. He's tived here in a cave since 
1948. To pay his bills, he rents spare caves for 
$1510 $50amonth, milks goats, and sells tour- 
ists religious poetry. 

“T been out of the body several times,” 
he savs—no wild gestures, no rolling eves. 
“Another time | floated to another planet.” 
In someé places this kind of man would be 
putaway outof sight of the normal world, but 
on 93 we still love him. J give him a ride to 
hit mailbox and drive to Salmon. 

Oil change and lube: $21. Salmon, Idaho, fs 
one of the most remote and isolated! towns-on 
93; 2,941 people 142 miles south of Missoula 
A mill town, a tourist town: People fly from 
here into the vast wilderness areas to the west. 
But isolation is relative: People in remote 
places up and down 93 are like soldiers in a 
hospital—there’s always somebody worse 
olf. | remember driving with Steve Botes— 
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who is also a long way from anywhere —and 
he pointed behind us at a four-wheel-drive 
Wagon turning west. 

“Vou think we're isolated,” he said, “They 
live 30 miles back there off the oil, We're 
uptown compared to lots of ranches.” 

Isolation breeds a state of mind. “It's-con- 
servative here,” said Dick Hauff, a retired 
U.S. Forest Service supervisor. “There's 2 
strong feeling of self-reliance. If this were the 
Baltics, we'd be declaring our independence.” 

Thad met Dick one day a few weeks before, 
when] rode the bus from Missoula to Salmon 
to Arco and back. T use the term bus loosely. 
From Missoula south | traveled in a 1980 
Doge van with 156,000 miles on itand a bun- 
gee cord holding the hood down. It towed a 16- 
foot. horse trailer of freight, which happened 
to be hundreds of small wooden boxes for a 
cheese factory in Salmon. From Salmon the 
bus was an extencded-cab one-ton Ford pickup 
driven by a young man with hair down his 
back who wore a Harley-Davicéon T-shirt 

Turned out that the Harley driver, Lee 
Murray, was the least questionable of our 
small group, except for a polite woman riding 
south from Challis. A 14-year-old boy whe got 
on in Mackay inadvertently explained why 
pairent: up and down 93 like to say: “Great 
place to raise kids.” He wore a dark cowboy 
hat and a couple of earrings in his left ear. He 
was foing home to Las Veeas. 

“Thate it here,” the kid said. “The teachers 
know you too good. You can't do mothin’.” 

“Someday,” Lee said later, “I'm gonna 
drive the mail.” It got dark going back to 
Salmon, and Lee listened ton talk show on 
KFI in Los Angeles. We passed occasional 
house lights where he drops off Avon supplies 
to ranch wives every month. The eyves:of deer 
shone in the fields. Callers to KFI argued 
about trade relations with Japan, One car rose 
out of the night and flashed past. The road 
went dark again. KFT in the Sky reported bad 
traffic on the 91 Freeway in L.A. “Amazing 
the things that happen,” Lee said. 

I follow Lewis and Clark’s route out of 


Netional Geerruphic, December 1002 








Chis lond is whose land? The vexing question pits environmentalists against mill owners like 
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c 
Montona’s Peter Larsen. who fears that further government limits on timber soles will cost lum- 


berjacks their jobs. “Dhe Lord put these resources here for us tp se, "save Larson. 


Salmon ancl cross Lost Trail Pass on 20-mik 
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BB ce: by a freak windstorm, Greorge Stritrel’s roadside wiriety 
stand survived to keep serving up its eclectic mix of merchandise in 
Rovellt, Montana. Blow by and vou 


lt find fresh fruit, candy bars, old 





hats, tools, real estate listings, kitchen wtensils, postcards, velvet printings, 
and a customized Horley-Dowidson motorevele. “To put it delicatehy,” 


save a neighbor, George's place “is crammed to the full with stuff.” 








road. Just out of Missoula environmentalists 
are worried that a larger road will be-a barrier 
for animals, because the forests that close im on 
93 ata pass provide the only east-west crossing 
corridor for wild animals for almost a hundred 
miles in either cirection, Even wolves have 
crossed there, and a mountain lion using the 
corridor killed a child there in 1989. 

In Arlee, where the woman lived who held 
my band that night in the ambulance when 
what might have been a heart attack orappen- 
dicitis turned out to be only a kidney stone, the 
debate is simple. People here argue whether 
the road should go through town—which 
would result in sidewalks, gutters, and street 
lights for the first time—or bypass it, which 
would be quieter but might sink some of the 
few small businesses that hang on in Arlee 
now, living close to the bone. 


ORTH OF MISSOULA I pass a place 
that ought to bear a cross made of 
iron. No one here will ever forget 
the great Valentine's Day train 

wreck of 1490, wheo a freight pulled by three 

locomotives tried to take a 25-mile-an-hour 
curve at 72 and threw some of its 37 cars and 
mountains of loose lumber out onto Highway 

93. Amazingly, no one was killed, The two 

engineers, who were later fired, claimed to 

heave been in o “recluced state of awareness.” 

The CB crackles; One of the many truckers 
hauling wood chips to the pulp mill in Mis- 
soula is flirting with a woman on a radio at 
home, “Idrive truck,” hesays, “but ain't no 
truck driver.” In the solitude and mist of early 

morming | follow 93 past the w 





ooded coves, 
the quiet villages; and the astonishingly calm 
waters of Flathead Lake. 

“Tt looks like the fake gradually torned 
white and reached up to touch the sky,” my 
daughter, Erica, who is now 15, wrote in her 
journal when we covered the same ground just 
before Christmas last year. A litthe later she 
wrote: “We are in Canada!" 

In Canada Highway 93 is'a provincial road: 
British Columbia 93 and, later, Alberta 93. 
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Past Cranbrook the Canadian Rockies grow 
huge on the northern horizon, vast but weight- 
less in snow and alpenglow., 

And with the mountains comes another 
transition, as pronounced as the thickening of 
the forest north of Salmon but entirely human. 
It happens between Canal Flats, where every- 
one works at the mill, and Invermere, where 
people work at resorts. There o highway domi- 
nated by those who wse-the hound for a living 
becomes a conveyance for those who play on 
it. The transition zone is turbulent. 

“Canal Flats is just a dirty lithe logging 
town,” sail a manager ala resort when my 
kids and [ stopped there a few davs before 
Christmas. “Very rough, Ethnic people. The 
police don't want to go down there.” She pre- 
ferred Invermere: “Lot of quaint things there: 
glassblowers, artists—crafty people. Don't 
even consider Canal Flats part of the valley. 
All their money goes into their vehicles.” 

I like Canal Flats. There's lots going on 
there tonight, The curlers are having a Lum- 
berman’s Bonspicl overat the ice rink, sweep- 
ing and sliding, and there's a dance at the 
community center. | choose the dance. 

Ry ten the center is packed: Fifty or more 
young couples jitterbug and two-step to Rose- 
anne (Cash and drink vodka, Bacardi, or beer 
at two dollars a paper cup. Outside, a kind of 
round-robin fisttight goes on all night, as much 
a ritual as the dance; boys changing partners 
while girls watch. 

Jocelyn Sagar, who's taking ticketsand sell- 
ing hot dogs, has the last word about this area. 

“Invermere is a tourist town,” she says. 
‘(anal Flats isa people's town,” 

The village of Lake Louise, the gem in the 
heart of the Kockies, looks like the ultimate 
touristtown, The firsttime | called the famous 
Chateau Lake Louise, the public relations 
woman said, sounding snooty: “We don't 
think of ourselves as being on Highway 93." 

Yeuh, I wanted to say: You don't belong 
here either. All your money goesinto old wine. 

Hut the snootiness was a facade. These 
people are just is questionable as the rest of us 
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Change arrives ata glocital poce near Conada’s Columbia Ieefield, where 23 weaves between 
lsee here 200 ypeors azo 


Banffand Jasper National Parks. Save a nearby resident, “What you's 
you're gonna see today’ —c point not lost on visiting hikers, rock-climbers, and fiorsepack riders. 
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“I'm tired, Pm happy. Trains are rollin’, picking 
upwhere my highway leaves off. As in life. 
one thing ends, but everything goes on.” 
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"Tevi'’s the kind of hearse who'd take Vou 
through anything,” says Jodee Dixon, a former 
guide in Alberta's Tonguin Valley. Her trail 
advice tent holf bod far the highway: "Hold on 


fo the hornuond hove faith in vour horse." 








Nepal's Sherpa people prosper amid dizzying change as climbers 


By JIM CARRIER 
Photographs by ROBE KENDRICK 


CONTACT Pee MAGEE 


HE FULL KHUMBU MOON Jit the Ice 

like frozen lightning as the shadows 

of the Sherpas slipped over my tent, 

l tistened, half awake, to their zen 

the sounds: the jingle of crampons, 
the creak of harkpane ks, the resonant hourn 
oDmen chanting mantras. Juniper smoke, 
incense from their offering fire, secped insich 
the tent, and J onzipped the fap to the pre 
daw chill. They cathered nearhy to adjust 
their loads and drink hot milk tea. Then they 
wert gone, winding through the jagged 


blocks of ite at the base of Mount Everest, 
trailed by a fading “Ommmmmm:” 

Cin the flanks of the great mountain that 
borders the land where they have lived for 
centuries, the Sherpas were at work. Hirt this 
exponition was unique: For the first time an 
all-Sherpa team was climbing the workd's 
highest motutitain. “These men formed the 
1991 Sherpa Everest Rapedition, and they 
cnitriéd the pride of their people 

"This ts our expedition,” said temm men: 
ber Sonam Dendu, who bad réached the sum- 
mit of Niount Everest twice before. “Tt (= for 
all the Sherpas.” 

An ethnic enclave of 35.000 Buddhists liv 
ing mainly in the Hindu Kingdom of Nepal, 
the Sherpas are well-known 4s hich-altitede 
porters for mountain expeditions and guides 





for tourist treks. Bul that image is both 
recent and superiicm, Link!) Westerners ¢re- 
ated a jon market in the early 1900s, Sherpas 


never scaled mountains. They passed among 





hein With respect, acknowledging clistant 
peaks 25 the homes of gods. Outsiders, 
despite decades of hiring Sherpa expertise 
anid labor, seldom have fully understood the 
Sher heritage 

since the Kingdom of Nepal opened its 





and trekkers descend UPON | heir mountain home. 
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|. spires line a rugged trail as the first all-Sherpa expedition forges toward Everest, high- 


est of mountains. Sherpos howe assisted foreign expeditions scaling perilous Himalawan 





peaks since the early 1900s. The world took notice in 1953 when Sherpa Tenzing Norgiay 


ond New Zealander Edmund Hillary won the race to be first on Bverest’s summil 
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borders.in 1949, Sherpa culture has been 


tested. he econom ‘vy has been restructured hs 


mountaineering and commercial trekking 
Porests nave been denuded for visitors 
campfires, Gore-Tex parkas have replaced 
craps, tracitional robes, and Snickers bars 
have become as common as vak butter 
Although the Sherpas’ lives improved 
tenally, some feared for their culture and 
hn the mid-1980s5 began an effort to regain 
[heir @LOnic DeArINgs, reviving traditional cer- 
emonics and building cultural centers. And 
i2-Vtar-old suid named Lopsane Sherpa, 
WhO WES ONCE a servant, began dreaming ol 
iri nla. a Everest climb to hii} homage to 
legendary Sherpa mountaineers, “We want 
to take pride asa people apart,” he said 
American Peter Athans, who had sca 


Everest in 1990 with Lopsang'’s aSS15LAnce, 





helped raise money for the expedition, and | 
Was invited to write about the Sherpa peoph 
through the window of this histone climb. | 
would rindezvous with the team at the Ever- 
est Base Camp, and as they tackler) the 
mountain | would undertake a parallel jour- 
ev: T would visit oie homes, meet their ri 
atives, hike Along their village trails. As they 
reached for the Ine fhts of the earth, ] would 


_ 
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HEN | FIRST VISITED Ahumbu, 
the S herpes reaion closest. to 
Mount Everest, in March 1991, ] 
Was dispirited by the conmumercial- 
ation, At the closest airport, at Lukla, | was 


| EE i 
PréCZicd OY 8 Sigh cerasinite, 7 she Pp J offee 








Pibetan jews ” VA inti made in “Kar 
moindu. A tine of people awaited work: dur 
ng ine spring season thousands of trekkers 
ano bwin core en @XDe@cilions arrivi | Pre need 
neg guides and porte 

Sherap Jangbhu, my guicle and interpreter 


for the next three months. had hired a second 
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brecds) to carry our duffels to Base Camp 
As we made the two-day hike to Namech 
Bazar, eset iy lie cl ig’ UIT he + The unotticisal 


jint Canmnize i¢ a columnist for the Denver Poot 
His firet articie for the GeocRAFHIcC, “The Colo 
aio A River Drained Dry,” appeared in the Tune 
[99] issue. Photographer Ronn RENDRICEK is 4 
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[he Sherpas’ own ascent 

Prayer flocs wove Buddhist blessings to the expedition team (left), sethered at Base Camp. 
Later in the Khomby leefull, a climber measures every step across a hundred-foot-deep 
crevasse fabowe); one-slip could send him into the icy abyss. Miuffled by his oven mink, 
Ang Temba (helm, at right) radios from the top of Everest. 

















tanita! of Khumbu, we passed the 
restaurant and the Cheapo Lode 

nimsett, Lari Wen ait help 1 mre LE 
the larice P 


' ff =eg 
| wee 


Appl Piz 
Sherap 
trek 
Ker he betnendecdt, owe 
Lodge in Namche, w 
5 into the countryside 
rock inel-i 
Camp, at 17,600 feet, Lopsang introduced me 
Sonam ence, 
rT Ki $5. the son 
Ang Rinzing, 33: 
Nima Tashi, 51, who, like Sonam, had 
ready clombed Everest twice: Ang Temba, 
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25, the only high school graduate; Lhakna 


HnoTaAME 
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here | stave 
Sum bie of Fase 
to the rest of the Sherpa team! 


[enzine 
farmer 


, Sto nemnison 


ola marned WOT 





(syalu, 39, father of six and a farmer: and 
yalzen Sherpa, thi 
working his lith Eves ion. A sep 
port team, including Peter Athar 


foreigners, would aid the push 
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regarded danger philosophy 
tally. “Climbers have many reincarn 
said Tenzing Tashi 
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Wrapped against the chill, buyers and sellers 
negotiate narrow paths above Namche Buzar 
(left). The Saturday market is the largest in the 
Khumbu région, attracting throngs of vendors 
Moat sellers, like 
aman peddling dried corn (above), are of 


from surroundiwe areds, 


other Nepalese ethnic groups. Many Sherpas 
have found a better deal—running lodges 





in-an oblong region 


of canyons drained by 
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for trekkers ond climbers. 
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es ee ee ee oe ral Y Tengeogte (Thpenghache! = Chamlang 
region to the enuth ches tf£TTaced hillsides ror a Harte he® * hel tap 244 ea 
buckwheat, corn, and rice. The Sherpas’ lan 4 Pasar ) Khumjimy Ps 
guace and customs held them closer to Tibet +m = ae 
than to Nepal, and they knew no authority - 12.8 ft buktoich - pate : 
E : Lib F t 
but their own ae oeoa A = . BSTART i 
| 7 E a = sounpasy.. 
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mountains and those who wanted to climb <j te ADS a 
‘ = rt = Palin ale “es ; 
them. After Great Boitam colonized [nda in i loots Mt 7 
: ! er te J duinbesh =t ; 
the 1800s, many Sherpas migrated to find ‘Er ~ i 
; . : ' £.7 Shoretet 
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ork at a military post in Darje ng, Us seo Pheyh gt (Setangh 7 
across Nepal's eastern border. In the 1920s Neca fr! F 
i r a! L arid “ “ha a 
the British hired these strong, reliable Sher- x —_— NEPA yeh : 
pas as porters for pioneering Everest explora e <Tapting’) a! Hat peter mei 
tions. Early expeditions had to bypass Nepal 1% fis 4 nA og 
and approach the mountain from Tibet, but Trail vid F PA 
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In [953 New Zealander Fadmund Hillary 


ind Tenzing Norgay, a Sherpa rais 
Khumbu, become the first to react 
7,028-loot summit. Some She pas accuser 
‘Lenzting of kilhng the rolden vooswe: the 
thought the feat would end mountsineering 
Wm their ivelihoed. It ch 
Wi but cight of Nepal 
loot=plus peaks had been topped. Th 
tourist-trekking business had blossomed, and 
E ite was changed forever 
foday more than half of all 
[ourism and mountaineering. ( 
ind camp staff are among the best pai 
people in Nepal, earning ; ch as $1,200 9 
Yl 1D a COUNTY WOETE LOE DVErabe ANA 


Sherpas themselves rarely carry load: 


oe 


tounst treks, they hire three-dollar-a-<cday 

ters from among the Rai, Tamang, and 

lini <r Nepales elhirnu ae whe ISDE Lo Te 
sherpas, which has Mocome m1 i 

mid-ievel camp assistant. The Sherp: 


climb on hazardous high-altitude expedition 


One shy, one show-off; Young Sherpa girls 
muster the art of bubble gum (below), a treet 
brought by foreign trekkers. Camping in 
private fields (right) for five rupees (about 
15 U.S. cents) o day, trekkers leave prob- 
tems os well os profits. Their trash litters 
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are the clite. They can get from $1,600 to Vet news travels al remarkable speed along 
$2,000 for three months’ work the trails. Sherpas hail one anothe: with, 
For most Sherpas high-altitude climbingis “Where are-you coming from?” They love ta 
a job, but they are not immune to the spiritof stop at tea shops ant gt sain, When Sherap 
a challenge. Seventy-three sherpa men have left his toothbrush at home, two brushes 
reached the summit of Everest; one Sherpa, appeared out of pasting knapsacks; word 
Ang Rita, has toppec Ewerest seven times, hac reached his wife, Lhakpa Doma, through 
Moreover, Sherpas feel they have done the the Sherpa trail telegraph, 
most difficult work while the acclaim has At the Panorama Lodge, Sherap’s family 
gone to foreigners. “I would guess more than mover! comfortably between traditional and 
60 percent of foreign climbers are led to the rendy. Each morning Lhakpa poured fresh 
summit,” said Ang Phurba, whoownsa water into seven bowls, an offering to Bud 
trekking company based in Kathmandu dha, and lay prostrate before the family’: 
private altar. In the evening she sometimes 
MW KHUMBU, a world of sheer cliffs and dashed out to watch Indian movies when the 
plunging gorges, there are no paved electricity was turned on in the village. 
roads, no motor vehicles, no telephones, In the dining room, tourists ordered pizza 
no electricity except in three villages and French fries. In the kitchen the family 
Goods arrive on the backsof porters or yaks ate dal bhat (lentils and rice) and curry made 
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ceremonies, they use peacock quills to sprinkie the ground with sdacre 
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Sear 





with meat pulled froma goal carcass hanging 
aver the stove and washed it down with the 
ubiquitous homemace beer called change. 

On Saturdays the family shopped at the 
weekly bazaar in Namche, where Sherpa 
women haggled with Tamang grain porters 
nnd Tibetan traders weighing yak fat on 
tld scales. The barsaer also soled sweets 
that have brought tooth decay, but the family 
now brushes regularly, and a Canadian 
trained Sherpa woman has opened a dental 
clinic. Sherap knows his mothing cough ts 
from too many cigarettes, and Lhakpa trims 
Tibetan tea they drink 
because of hypertension diagnosed by Weat- 


ern ddctors 





hinnrci- 


the amount of butter, 


N THE KHUMAU ICEFALL a wall of ice col- 
lapsed in the late afternoon heat on April 
+ a6 three of the Sherpa climbers were 
descending aluminum ladders Lhakpa 
Gyalu plunged 40 feet into a morass of ice 
team members scrambled to find him, word 


or gaat. 
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Wo tree is too tell for LAckpa Tseri (obine). 
Boys cut dead branches and sometimes live 
ones-—in tlegal actin Ahumbu. Once cot for 
fuel and building, trees here ore now scarce 
and protected. Law permits the six main 
beams for this two-story house in Namche 
(right) to come from Khumbu; the rest of the 
wood comes from lower regions, 
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As 





of the accident sped to Lhakpa’s home village 
of Phortse. His father, Minema Tsering, 
wept at the news. “They've taken my other 
son bo!” 

By the time [met the 70-year-oldl Mingma 
two days later, word had arrived that Lhakpa 
was salely off the mountain, with only a 
ken ankle. Mingima was a snewy man with a 
cordial and expressive face, whose life was a 
¢ t(numphs and tragedies of 
sherpa mountaineering. He bad climbed and 
trekked for 55 years. He eda liger 
Medal from the Hritish, given to the best 
climbing Sherpas, and a thick stack of letters 
of recanimendalion. now tor and yellowed 
“A very tough Sherpa who would accept any 
work cheerfully,” reacds one letter. Vet he has 
no pension for a hfetime in the mountains 

Ten years earlier Mingma's younger son, 

+ Nima, had died ona limb. “He was 
aughtinastanm,” Mingma told 
meas he poured dough for potate pancakes 
onto a flat, heated rock for our supper 

“They waited four davs on 
the: Lhotse Face. They were 
Lraversing When an ava: 
lanche swept him 3,000 
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Pasang 
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feet 
cqown favs 
more alter they recovered 
him, I talked by radio to the 
sirdar, the chief Sherpa, 
who asked, “What do 
you want to do-with the 
body?’ " Mingma paused as 
if remaking the awful deci- 
sion, "' “My son is dead,’ ] 
said to him. “I don't want 
someone else to die carrying 
him down. " Pasane Nima 
was lowered Into & crevasse. 

“He was a bright boy. We 
were very proud of him. His 
mother is still in mourhing.” 
In the soft firelight I needed 
no interpreter to read the 
lines of grief on his face 

CH the 115 climbers who 
have died on Everest, 43 have been Sherpas 
Wear the end of the Khumbw Glacter & 
a series of Huckcdhist rock shrines called 
churunes, which stand like tombstones 
BEaAinst a passioniess skyline, Each holds a 
tablet with a Sherpa's name and the climb he 
ied for 

HY April 14 the Sherpa expedition 





had 
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esinblished camps as high as 26,000 fret on 
Everest’s South Col, a barren ridge where 
hundred-mile-an-hour gusts buffeted the 
climbers. As they struggled with tents, equip- 
ment, and oxygen tanks, Sherap and I 
climbed through hillsides of rhododendron to 
visit an important symbol of Sherpa faith, 
Tengboche (Thvangboche) Monastery. 

The monastery is perched on a ndge 
among old-growth evergreens. Below it, the 
broad meadow was filled with tents and trek- 
kers, yaks and visiting monks, Woodsmoke 
and incense mixed with the aroma of freshly 
shaved pine as carpenters fashioned new 
interior beams for the monastery, which was 
being rebuilt after a fire. 

In the private quarters of the rimpoche, the 
heal lama (page $6), L laid before hima white 
cotton ata, or ceremonial scarf, with a dona- 
tion of 300 rupees (ten dollars) folded inside. 
He slipped the money out before placing the 
scart around my neck to bestow the blessing 
he offers dozens of times each year for trek- 
kers and climbers, 

Behind the monastery sits a stone cultural 
center established to preserve a bit of Sherpa 
history: religious artifacts, jewelry, and tradi- 
tional dress. “Much has béen lost. since expt- 
ditions and trekking came,” he tole me. “I 
am trying to show children that this was our 
culture.” 

Yet the rimpoche 1s a clear-eyed, practical 
man. “Before, the gods didn't like climbing,” 
he told me, “but everything has changed. 
Like the King of Nepal, for instance. He 
used to be a big man... and now he’s not.” 
The lama smiled ever so slightly at the mem- 
ory of the once absolute monarchy, and he 
clapped slender hands for an aide to bring 
sweetened coffee. 

Sherpa prace, selflessness, and generosity 
under pressure come from Tibetan Bud- 
dhism, Sherpas believe that life is an endless 
cycle and that a holy life guarantees reincar- 
nation as a human, rather than as a snake or 
dog. Sherpas earn religious merit by their 
gentle thoughts, by practicing nonviolence, 
doing good deeds, spinning prayer wheels, 
and offering gifts to lamas. Religion is a 
daily, if not hourly, practice. 

Well-to-do Sherpa families once sent their 
second-horn sons to monasteries, but today 
few young Sherpas are willing to embrace 
the ascetic life; Tengboche has only two 
doen young men in training. One of them is 


a4 


Nawang Tenzing, the 23-year-old son of 
Gyalzen Sherpa, the oidest man‘on the 
sherpa team. “There are not so many new 
monks,” he told me with a handsome smile, 
“Some fall in love with girls. Others can't 
take the responsibility.” 

Two-thirds of the trainees will eventually 
quit, predicted Pasang Thundu, the rim- 
poche’s brother, who runs-a lodge across the 
meadow from the monastery. Pasang knows. 
He was a monk at Tengboche for 16 years, 
but left for “chang and a good womun.” 


N APRIL 20 the Sherpa team made its 
first attempt at the summit from the 
South Col, donning oxygen masks 
at an elevation of 26,300 feet, With- 
in an hour, Lopsang Sherpa, Tenzing Tashi, 
Ang Temba, and Sonam Dendu were pushed 
back by blasting wind and drifting snow. 

Ang Temba, whose schooling may have 
made him a skeptic, had told me at Base 
Camp, “The lamas sav there is a god on the 
mountain. Butunless [can see one, ] won't 
believe it. People say there is a yeti too.” The 
legendary yeti, or Abominable Snowman, 
is 4 bearlike bogeyman of both Tibetan and 
Sherpa tradition. 

[In the spring Sherpa villages bless their 
crops and purge bad spirits, using rituals that 
reenact the conquest of evil when Buddhism 
was introduced into Tibet more than a thow- 
sand years ago. To see the celebrations, 
Sherap and I few by turboprop to a village in 
the Solu region, 25 miles south of Namche. 

Within minutes we had left the bleak and 
snowy high country fora gentler landscape. 
When we landed at Phuplu, the air was 
balmy, with rain-filled clouds. In Junbesi, 
nearly a day's walk to the north, we joined 
villagers at an ancient monastery for a five- 
day drama-dance called Dumje. 

That night children and their parents 
watched spellbound from a weathered bal- 
cony as villagers posing as drunken men 
chased “bawdy women” around the court- 
yard. Next came monks costumed as gods, 
Wearing fierce masks and flowing robes of 
red, yellow, and black, they leaped and 
twirled, circling yak-butter lamps to the 
groan of long copper horns and the rhythm 
of cymbals and drums. 

Down a pathway, not far away, a disce- 
theque blasted rock and roll for teenawers 
who had wandered away from the rituals 
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A tearful toddler is comforted at the Phaplu hospital, where scores of potients are treated 
daily by Mingma Gyelzen, the first Sherpa physictan, The 15-bed factliity—os well as 
26 Sherpa schools—was donated in part by Sir Edmund Hillary. 


Next morming [climbed the hill behind into the Hindu majority threatens Sherpa cul 
the monastery to visit Ang Dorje Lama, thi ture even more than Western wealth. Most 
66-year-old farmer and politician who had government officials are Hindu and tenc to 
paid tor this year's Dumpe. “After my deat! regard Sherpas as backward hill people 
my son must take his turn sponsoring the In a remote. area of Solu south of Phaplu I 
Dumje,” be said, “Tf he doesn't, he'll be sell- stood early one morning on a ridge overiook- 
ing out his religion.” ing the waves of farm-patched hills, Suddenly 

But his 47-year-old son, J. P. Lama, runs [ heard bells—everywhere—clanging out the 
a trekking business based in Kathmandu Westminster chimes, the traditional time sig- 
and rarely vistts: the village. “T will clo the nal. Every farmhouse tn earshot was tuned to 
Dumpe,” J. P. told me later, “but what the the broaricast from Ractio Nepal, wrth its dar 
real meaning of itis, I don't know.” ly diet of Nepali language and music, just 

His dilemma is common among young signing on from Kathmandu 
shermpas Caught up in making a living and 
learning the ways of mortgages and contracts 
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Cf Dorfe's five children, only one lives in the 





NLY 3,000 SHEBPAS live in Khumbu, 
but most of their top clombers come 
from that rezion. Ang Rinzing, oné 
of only fbwo team members from 
luddhists make up less than 10 percentof -Solu, spends more than half the year away 
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“Tf we teach our children pride in Sherpe cul 
ture, periuips we con-save whot is important 
says the head lama of the Tengboche Monas- 
fer (below). Monks mold Tsering Darje 
fright), beliewed to be the reincarnation of 
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ALTHOUGH | WAS BORN IN ROME and 
spent most of my boyhood there, it 
wis not until l was 27 that I went 
, north to Milan. On my first 
_ day tn the city Twas stranded 
| beneath an awning, watting for 
a thunderstorm to end. Peer: 
ing th Sr sheets of rain, | searched for hints 
af the Italy | knew as a boy—a baroque church 
front, or a palazzo the color of ocher, ora pinz- 
za with a Bernini fountain at its center. Instead 
Lsaw only gnarled traffic creeping down the 
Corso Garibaldi, an avenue of ponderous stone 
buildings and ruinously expensive boutiques. 

A woman with the emaciated build of a run- 
way model paused beside me to pull the collar 
of an elegant black raincoat around her long 
neck. I nodded and smiled. She smiled back, 
and said, “E bella Milano, no?” 

Well, no, Beautiful is not the first word that 
springs to mind when describing Milan—espe- 
cially not to.a Roman's mind, Milan is known 
around the world as the capital of high fashion 
and shck design, the mecca of elegance and 
taste. Yet the actual physical aspect of the 
city is oddly unaesthetic, a configuration of 
computer-card facades vaguely perceptible 
through an alchernic haze of smog and hype, 
In fact, all of one’s conventional images of 
Italy—idle piazza crowds and shadowy lanes, 
abundant sun and endless meals—have little 
to do with this foggy capital of Lombardy, a 
region of Italy that drops from Alpine lakes 
into the fertile Po Valley. 

Over the past three decades Italy expeti- 
enced an astounding economic hoom. In 1986 
the country's gross national product surpassed 








Freedance writer Jo#s McCarey divides his time 
hetween Washington, D, (,, and the Middle East 
This & his first article for the magazine. GeorcE 
STEINMET? turned to photography after earning a 
degree in geophysics from Stanford University. His 
photographs last appeared in “Alcohol, the Legal 
Drug” in the February 1992 issue. 


that of Britain, making it the fifth largest econ- 
omy in the world, afterthe U. 5., Japan, Ger- 
many, and France. To a large extent Milan 
was the locomotive of this success. Milan alone 
accounts for 10 percent of Italy's GNP, has a 
43 percent higher per capita income than the 
rest of Italy,and pays 25 percent of the 
nation’s taxes. 

Milanese like to say, “Milano lavera ¢ Roma 
mangta — Milan works and Rome eats.” Milan 
feels itself to be, both in physical and in spiri- 
tual terms; closer to Zurich than to Rome, 
more European than Italian. Many Milanese 
believe this affinity for Europe may further 
strengthen |taly's political and economic ties 
with the European Community, the 12 nations 
now working toward a unified Europe. By the 
end of this month the community plans to 
organize Europe into a single economic market 
by dismantling national barriers to the free 
movement of people, goods, and services. 

But the next phase of integration, which 
seeks a common foreign policy and a common 
currency, will not be without its obstacles. 
Before Italy can join a prospective monetary 
union, it must drastically cut its trillion-dollar 
national debt. More insurmountable may be 
what many in Milan perceive as their city's 
enslavement to Rome. 

Thad thought that their closer union with 
the European Community would be something 
the Milanese would be celebrating with glasses 
of Spumante —at last, the opportunity to cut 
the Italian peninsula adrift and leap with both 
feet onto the continent of Europe. 

But few Milanese think integration can lib- 
erate them from the bureaucratic inertia of 
Rome. As one young woman told me while we 
stood squeezed into a subway car at rush hour, 
“Spain has all of these sexy young politicians 
and now Spain—Spain of all places! —is where 
everything interesting is happening, We have 
the same bunch of geriatric politicians we've 
had for years. And they:don't give a damn 


On a rare day as clear ds sparkling wine, the marble duomo, a Gothic master- 
piece, commands a view from the city center to the Alps, 50 miles away, In the 
1400s Sforza dukes niled from the castie, now reconstructed, in the backgroud. 
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Campaigning in Piazza del Duomo, 
native son ahd former Prime Minister 
Bettino Craxi urges votes for the Social- 
ist Party. In April elections he was re- 
furned to parliament, but local Socialists 
lost their majority for the first time since 
the 1950s. The Lombard League party, 
seeking more autonomy from Rome, 
gained orowrud. 





A crossroads since antiquity, Milan has been — 
ruled by Spain, France, and Austria, giving il 
an affinity with the north, Post-Warld War Il 
prosperity drew southern Italians. Maria 
Lanotte (facing page, at right) arrived in 1972, 
followed by her father, Pasiuale, at left, and 
other family members, Southerners now form 
alarge portion of Milan's 1.5 million people. 


about anything except holding on to power.” 

I visited Milan at a moment of great change. 
L found « city contemplating its role in the 
European union, while struggling to cope with 
a decline of the economy — profits of some firms 
have begun to shrink, and the country’s §.5 
percent inflation rate now exceeds the Euro- 
pean Community average. I discovered a city 
transforming itself from the country’s indus- 
trial hase into the center of its service sector, At 
the same time Milan is confronting pollution, 
AIDS, drug addiction, and immigration. 


HE STORY OF MILAN is, above all 
other things, the story of its middle 
class. lts- modern success began after 
the Second World War, when the 
Milanese.set about rebuilding a city devastated 
by Allied bombing, The Pirelli rabber com- 
pany, Faick ironworks, Montedison chemicals, 
and Alfa Romeo all flourished after the war. 
But white such big enterprises are Milan’s 
best known, it is really the smaller establish- 
ments that have driven the boom. Unlike thase 
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in most industrialized nations, in Italy about 
four-fifths of private companies are small busi- 
nesses, the vast majority family owned. 

The result is a bourgeoisie that combines the 
traditional with the progressive. Rita Borgo, 
head of the press office for the Milan stock 
exchange, which handles 93 percent of Italy's 
transactions, gave me an example. “Today we 
have 230 companies listed on the stock 
exchange, but there are at least a thousand 
important, well-established companies that 
remain unlisted," she lamented. “These are 
for the most part medium and small busi- 
nesses, They do not list themselves because 
they don't trust the exchange. They feel that 
they'll lose their privacy.” 

This concern with discreet, family-run. busi- 
nesses is nothing new in northern Italy. Mod- 
ern banking was invented there by the 
bourgecisie in the Middle Ages, when a few 
powerful families began lending money to for- 
eign nations. They gave gold to England and 
granted loans to Spain. The same values prac- 
ticed by thase families—respect for savings, a 
spirit of enterprise, a love for order, and belief 
in the work ethic —remain deeply ingrained in 
today's Milanese. 

Spending money is about the only hedonistic 
activity the Milanese allow themselves. Vet 
even this indulgence is tempered with chararc- 
teristic prudence: Despite the staggering cost of 
living, the Milanese middle class manages to 
save abouts fifth of its income. 

Milanese such as Gianni Versace seem much 
more interested in making money than in 
spending it. Versace, a fashion designer who 
had sales of 680 million dollars last year, took 
lime to see me a few days before the presenta- 
tion of his spring collection. When I arrived at 
his headquarters on the Via Gest, he was occu- 
pied with a woman from a British publication, 


an extravagant-looking person with a great 


deal of costume jewelry, who wasteaving ver- 
milion lipstick on his cheeks and shrilly pro- 
nouncing his name Gee-ANN-ee. “You're 
beautiful, Gianni, just beautifull” she called as 
she made him pose for her photographer. 
Versace, a smallish man in a pair of old and 
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unfashionable jeans. turned to me and smiled 


with admirable patience. He looked tired, 





and T tole hin so. “One always looks tired In 
Nlilnin, * fhe responded "This 15-8 | iy Do) Work 
to have fin in 


The Milanese look elsewhere for fun, saving 
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up to the weekend, when they vacate the 
city en masse. Attempting to defend Milan 
from the unkind criticism of people from places 
like Rome, the barman of a modest establish 
ment thapsodized about his city's special 
rengraphic position, Expertly assembling a 
arene 
Milan because it takes less than five minutes to 
prepare and consume— he told me 
WoOUur Car, and in just.a few hours you rein the 


a sandwich especially popular in 


ump in 
Jump i 


mountains or at the sen 
Che implication of this remark, of course, 15 
that vou can hop in your car and, within min 


utes, be anywhere but in Milan, But because af 


Milan's narrow, crowded streets, and because 
it has-a high ratio of cars to citizens, the Mila 
nese are forced to sit bumper to bumper im 
their Lancias and Fiats for a couple of hour: 
before the city vives way to the country 

Pdi meet up with one 1conoc last, who per- 
versely: stayed in town every weekend just, as 
he put it, for “the indescribable joy of finding 





I 
a parking space.” During the week this scem- 


ingly prosaic task is said to drive a few high- 


strung Milanese clinically batty—on a typical 
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ere are mn average of 400,000 


workday | 
parker cars covering one and a half square 
miles, or 33 percent of available public space. 
Limost twice a5 many cars circulate in nis 
city of | 
of 19 miles a day, a complaining procession 


5 million, each traveling an average 


whose clouds of exhaust make Milan one of the 
most polluted cities in the world 

But air pollution is not Milan's only environ 
mental problem. In 1991, 159 of the 533 public 
wells had to be shut down because they were 
contaminated with industrial waste. Milan 
produces 2,000 tons of trash a day, but the 
city's two incinerators can handle only 9OO 
tons of it; the surplus is clumped in landfills 
What we lack is planning,” said Sonia Can- 
toni, an urban planner with the publicly 
administered Lombardia Risors:. “Landfills 
are not the fruit of planning,” she told me sacl- 
ly. “They are a desperate emergency policy.” 


| BELLA FIGURA, a fine sense of image, is 
perhaps Milan's most important 
commodity, The city’s tireless preoc- 
4 cupation with what looks good 
communicates itself not only in clothes, con- 
verbibles, and coffee tables but also in gestures 
expressions, and words, It is a whole philoso- 
phy of life: How to make all things and all 
actions look benutiful. [tis present in all cor- 
ners of the city: On the Via Monte Napoleone, 








Celebrated photographer Oliviero 
Toscani orchestrates a fashion 
shoot in a special facility, Super 
Studio. Stylish artistry in clothing, 
furniture, and architecture has 
brought fame to Milanese design- 
ers—and to the photographers 
who showcase their creations. 








Getting down to details, designer Giorgio Annan 
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snowing off Cian Versace's latest. 


where an impeccably groomed mannequin, 
heacl cocked at a cinematic angle, stride 
through a sea of Japanese shoppers as she 
watches her reflection in the artfully i Ompased 
store Windows: on the Corso Ganhbalch, where 
hair-tesigner-for-the-rich Aldo Coppola serves 
champagne to a crowd of 2,000 plus to cele- 
brate the opening of his newest salon; on the 
Prizza del Duomo, where a voune executive 
saunters through a cloud of pigeons, fashion- 
Able ollve suit coat draped over his shoulders 
ms he ‘ees into a ¢ elhilar pnone 

It is no surprise that Milan, in its love affair 
with money, taanared to tur this philosophy 
into big business. Milan today, a world leader 
of design, won tts reputation in part by its 
iIntmitable talent for turning ordin iy object 
like steering wheels, ice buckets, and chairs 
Into works of art. And although Milan joined 
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At the high temple ofopera, ~” 
musical director Riccarilo Muti ©», 
takes opening night bows at La 
Scala. Badly damaged by Allied 
bombs in 1943, the 2,005-seat 
theater —now 214 years old— 

was quickly restored. 
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Signs of the times in the 
Tictnese neighborhood convey 
the layered character of Milan. 
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between them. One is a bov, the other a giri, 
and both are under 20; they are dressed lie 
many other young people in the streets of 
Wilan, in jeans cinched with cowboy belts ana 
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labyrinthine courtyards to the Parco Sempione 

The park ts as crowded as the subway. On 
the lawns that stretch before the Parisian- 
looking Arco della Pace, sweaty soccer players 
wage vociferous games. A few half-dressed 
sunhathers dreamily look on, anda Banglade 
shi couple play catch with their kids, 

Emerging froma lane, [ hear the sound of 
drums and an electric guitar. Following the 
musi¢ through the trees, I come upon a trio of 
young Milanese dressed in African-American 
fashions. The lead singer, a beefy teenager 
wearing an oversize leather cap and an enor- 
mous clock arotind his neck, struts around, 
breathlessly rapping in Milanese dialect 

[ spot an elderly couple dressed in aristo- 
cratic tweeds approaching along the gravel 
path. Polished walking sticks in ther fists, 
they pass by with stony faces. 


Milan — Where Italy Gets Down to Business 





Ata hot springs spa in nearby Sirmione, vapors from mineral 
waters relieve respiratory ailments that many attribute to MMtlan's 
pervasive air pollution. The city’s sick sky—cielo malato—is 
blamed on 1,150,000 vehicles. 5pot-checking diesels, city potice 
measure the darkness of the smoke and hand out stiff fines. 


Lend up spending the day at the park, listen- 
ing to the rap singers, watching the socce 
games, having a picnic lunch on the thick 
rrass. And as [sit in the sun talking to pass- 
ersby, I realize that this is the only group event 
I've witnessed. In a city where a piazza culture 
does not exist, the park is the playing field for 
the city's citizens on the one day they re 
obliged, as Catholics, to take off. Yet it occurs 
to me that the Sunday crowds are not 40 much 
an example of civic togetherness as an excuse 
for isolated groups of citizens to carry out pri 
Vate activities in one big public space. The lov- 
ers have staked out their territory, the athletes 
theirs, the drug pushers theirs, and not once 
during the long, lazy day cid I witness any 
kind of interaction among them. 

Despite the pleasantness of the scene, ['m 
reminded of what Giorgio Strehler, director of 
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Like fanatics in.a revolution, the 
rowdiest of 84,000 soccer fans 

set off smoke bombs at San Siro 
stadium. The black-and-red ban- 
ners honor team Milan, national 
champions in 1992. Other colors 
represent Italy and the home city. 
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markets. | visited fils Villa outsidé the city to 


ask for his forecast for the Italian econom’' 

Wearing a zippered track suit, he greeted me in 
i gilded drawing room.and said. “The only 
segment of the Italian economy that can be 
said to bt tn any kind of crists is big business 
And these big enterprises, whether public of 
private, have found themselves in a ight situa 
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By EUGENIE CLARK 
jotographs by DAVID DOUBILET 
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Like on oceanic apace ship, a 36-foot whale shark os big as 


aproy whole cruises off Western Australia with the le 


author in tow (preceding pages). The brightiy 


dappled creature is a true shark, with gills for breathing, 


wet Lt usually commumes nothing larger than anchovies 

















of the fin, where it joins the body, the skin is softand white and scale- 
less, On this big a specimen, the skin is folded and easy to grip. 

The shark feels my touch and speeds up; I feel the water pressing 
hard against me. [t is as though lam being towed through the water by 
a bus. dare not look behind, for fear of having my face mask ripped 
away. David and Gary are off to one side of the shark's head now, 
swimming Along andl shooting pictures. They are being pushed by the 





Broad enough to swallow 


bow wave created by the moving mass. Still, ] wonder how they can two divers, the mouth of a 
cep up. S , they ! F 
keep up. Soon, they can't. sidioke abrte—aniiine 


l reiease my grip and watch the vast, spotted creature sink slowly 
into the depths, | look over at Davidand see through his face mask 
that he has opened his eyes wide in a silent Wow! As we drift up into spreads across rather 
the lizht near the surface, he gives me a clenched-fist salute. 


those of most sharka— 


Souda! | : “ tain ander the front of tte 
Chis is why we have come halfway around the world to Ningaloo Prere OF 
Reef in the tropical Indian Ocean off Western Australia: to dive with, face. Nostrils, about four 
photograph, and learn-more about the rare and spectacular whale feet apart, look lke eyes. 


shark. The whole dive lasted only three minutes. Of that time, per- 
haps one-minute was spent with the shark 

No wonder little is known about this magnificent animal, so unlike thousands of tiny teeth 
other sharks and even less like air-breathing whales, mammals whose 
name was borrowed because of their size. Most of the time, when 
whale sharks are seen at all, they are found traveling at the surface in 
enigmatic solitucte 

Few miarine scientists have had more than a handful of fleeting 
encounters with whale sharks. Many have spent whole careers diving 
in tropical seas without ever finding one. No one knows how many 
exist, but nowhere are these fish abundant. 

Before this April day at Ningaloo Reef is done, David and I will be 
lucky enough to meet 20 of the elusive giants. We had dived with a 
whale shark only once before, ten vears earlier, off Baja California. It 
ws the first etther of us hac seen. At least 50 feet long, it's still our 
biggest. and the biggest ever photographed 


Barely visible, rows of 


BSESSED WITH WHALE SHARKS, Eugene W. Gudger of the 
American Museum of Natural History in New York City 
spent much of his lite documenting every instance where 
sailors and fishermen had reported ramming, impaling, or 
harpooning one. In the early 1930s he concluded that whale sharks 
onizinated in the seas around the Philippines and rode the currents to 
distant waters. In the 1980s Fay Wolfson, a zoologist at the Hubbs Sea 
World Research Institute in San Diego, took up where Gudger, who 
died in 1956, had left off. She published detailed records of the sight- 
ings, catches, and sizes of whale sharks around the world. Wolfson 
also became intrigued with how they are born, a mystery that still 
remains unsolved five years after her cléath, 

A circumtropical fish, the whale shark may be encountered in a 
band around the Equator extending to roughly 30° north and 35° 
south. Whale sharks also travel to higher latitudes in warm currents 
such as the Gulf Stream or Japan's Kuroshio, and occasionally they 





Marine biologist EQGENTE CLARK, Professor Emerita at the University of 
Maryland, has written 12 articles on undersea life for NATIONAL GEOGRAPHIC 
The author of three books, she 1s-also a frequent contributor to the Society": 
echolarly journal, RESEARCH & EXPLORATION, Dives around the world by 
Davin DoUnILET, who lives in New York City, have yielded photographs for 
more than 30 GEOGRAPHIC articles 





126 National Geographic, December 1902 


stray into temperate seas, But they seem to preter surlace-wate 
temperatures in the 706 orlow 80s where cool, nutrient-rich currents 


mingle with warm, plankton-laren waters. Conditions are ideal at 


Ningaloo Reef, where the edges of the Leewwin current are sharply 


demarcated by clear blie water an oné side and clourtier green water 


: on the other. At Ningaloo the ocean is alive with foodl 
eae OO eee ae ete The extraordinary chain of events that brought inso many of these 
for the shark in cotching monsters of the deep began the night of March &, 1991—the tail ene ol 
its food—-smaill fish and summer in the Southern Hemisphere—when the water over ihe reel | 

. wae Lured into a rich soup ry thie mass § Pei ne Ot OoHes Millions of 
shrimp engulfed by the tiny packets of eggs. and spr rrr popped out of coral polyps toward ms 
borrelful between open face. | had never dived during a coral spawning. It was hke watching 
a Mardi Gras in miniature where all the inhabitant 
nink and white heliom-filled balloons 


tally ingest lorge objects, Soon polychaete worms emerged, a writhing multitude in the beams 


s were releasing 


jaws. Should tt acciden- 


the shurk might eject them of our lizhts. Same of the half-inch to five-inch worms were red, 
i re ste air 


others, emeralc green, Perhaps they were spawning too: The worm 
hiv tiring its stomach out ac re 
Oy farring miss became so dense | could no longer see the reel 


of tts mouth. When we came up from_our first mht dive, around eleven 
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o'clock, mest of the coral-spawn balloons had already 
broken wp. scattering the individual eggs across the sur 
face and producing oily pink slicks that filled the night 
pir with «a strange aroma that was both sweet and acricl: 
mse petais and tincture of iodine 

It was Chris Simpson, the respected coral scientist, 
whoin 1984 discovered the mass spawning of the West- 
ern Australian reefs. He found that the extravaganza 
CCCUTS every year, Usually a week or so piter the March 
fol imoon. Every third year, though, when the full moon 
rises ¢irly in the month, some corals do not spawn until 
one linarmonth later. This year happened to be the third 
In the cvele, bringing two explosive coral spawnings 
and the consequent sudden, huge pulses of protein in 
ankton and dense schools 
af tiny fish in the herring family soon appearect. Within a 
lew davs the very large plankton feeders arrived: minke 
whales, manta and mobula ravs, and the (rire ina fish 
wie d come so far tosee, whole sharks 

Thanks to Geott Taylor, a physicimn in Exmouth, a 
Lown near Ningaloo Reel, we koew that March and April 
were the best times to see whale sharks here, treoff has 
been studying whale sharks in this area for 12 years, and 
he believes that although these sharks can be found along 
the 160-mile-long reef any time of year, they usually 
come in Lire numbers after the corals spawn, 





the ocean, A lnimper crop ofp 


PT FTRST Justa few while sharks showed up each 
day to feed on the foorl suspended in the water 
around the reef; Then, more and more 

arrived, peaking after the second coral 
spawning. With the help of aerial surveys, we made 285 
shirk sahtines durme the peok davs from March 22 to 
April 22. Butwe knew many of these were repeat sight- 
ings, becwuse the. sharks were constantly cruising the 
samt area in search of food 

Wearing mini scuba tanks made it much easier to drop 
from and climb back into the Zodiac, our dive boat, as 
we pursutd shark after shark, The tiny tanks could be 
refilled quickly, but they didn't held much air. “Re- 
member, don't go deep!” David warned Gary Bell and 
me betore our first whale shark clive. “We've got lots of 






whale sharks around. Noone go below 50 feet. Check your air.” 
When the voice of Peter Arscott, pilot of the spotter plane; came 
crackling over the radio on our 55-foot fishing vessel, Verdon— 





WW bale shark ahead! Half a mile" — we al] 


tain George King threw the Vordon's throttle forward. As the boat 
picked up specd, David, Gary, Rodney, and | struggled into our wel 
SUITS and tanks and gathered our cameras and other rear. 

soon George eased the throttle, and the Zodiac was drawn up next 
to the: stern so we could climb aboard. Double-checking our gear, we 
raced over to where the shark had been seen. The Zodiac's pilot, Gary 
Jeismian, operated the motor while holding a walkie-talkie to his ear, 
liking cirections from the spotter plane and the Norden. “I can see 
him!” he shouted, confirming visual contact with the shark, We were 
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eaped into action. Cap- 


Surf brooks aguinst 
Ningeloo Reef off 
Exmouth, Australia, 


where the autimn coral 
spans promi the forest 
observed gatherings of 
while sharks. The habits 
of this rare species remain 


largely unknown. 
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Range of whale sharks 


Documented sightings 
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closing rapidly ona huge dark gray dorsal fin cutting through the 
water some 50 yards away. “OK. getin the water,” Gary said 
“Come on, go, 20, go! He's coming right atvou." And over the side 
we fipped 

We were swimming with a young 20-foot whale shark. It was an 
exquisite animal, The clean design of its two-inch-diameter white 
dots—the most spectacular, yet perplexing, color pattern of any 
ehark—was dazzling, like a set of dark-hblue-and-white dominoes. 
Typical of most fish that swim in the well-lit zone near the surface, the 
whale shark is darker above than below, countershacling that causes it 
to blend into its surroundings when viewed from any angle. Dots, 
stripes, and bands on a fish also tend to camouflage it from both pred- 
ntors and prey, advantages that seem superfluous to a creature that 
has virtually no natural enemies and does not need to stalk its food 

swam alongside the shark, awed by its gracefulness. Davicl was 
still looking through his viewfinder, lost in taking closeup portraits 
of the shark's head, when | 
dropped back and watched the 
shark slowly descend. I noted 
onimy depth gauge that we were 
already below a hundred feet. 


E WERE ABLE fo 
study the whale 
sHarkKS close al 
/ hand, underwater 
and from the boat. Both Geoff 
Taylor and Rocky Strong, an 
American biologist who was 
with us, tagged a few whale 
sharks, but equipment prob- 
lems prevented tracking them 
for more than a few days. Still, 
thi tags showed that the sharks 
Were nol moving out ofthe area 
Immediately after feeding. Dis- 
tinctive scars enabled Geoff to 
wientify individual fish, and, 
like fingerprints, the varied 





white spots and lines on their backs also distinguished inelividuals. As corals begin to spawn 
On average the whale sharks were about 25 feet long and weighed 
pugs ah waite i Hedy Sata E dlong the Ningaloo Reef, 
tight to ten tons. Most reacted to our close presence by turning away 
and heading deeper without any overt show of alarm, using great. globules harboring eggs 
ee ee aie totic: Fine “haber! 2 Te — 2 : 
slow beats of their tails. One “baby” —a 12-footer—disappeared and sperm burst hy the 


quickly into the depths. No one yet has any idea how deep whale 
sharks go 

It's hard to predict how the sharks will react to people. The larger Some produce larvae for 
fish are more tolerant of the human touch; they even appear to enjoy 
it. Certainly the biggest shark we saw —a 42-footer—dicdn't seem 


millions from the polyps. 


new communities of coral. 


bothered by the divers-at all. It came along when I had just left the But most end up as stock 
water and shed my diving gear. | watched from the deck of the Nor- ina rich soup of plankton 


danas the shark basked at the-surface, allowing Geoff to stroke the 
soft skin under its throat and David to shoot photographs of the inside 
ofits mouth. It stayed for 30 minutes, Occasionally a shark would of whale sharks. 
power-cdive away, especially if anyone touched its tail 


that lest year drew scores 
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At night greet swarme of 


munrine worns, their bod- 
ies Glowing red through 
the authors light, also 
emerge from the reef, 
enriching the broth. “They 
were disfusting, says 

the photographer, who 
reports that they some- 
how monoped to infiltrate 


fis wee suit 


Some of the whale sharks had distended bellies, a5. 1 they were preg- 
nant females. But they all turned out to be young mates, their stom- 
achs gorged with food, Every time we dived with them, [tried to 
check their pelvic fins from underneath, Qniy one had fully formed 
SEA) OFEans, CiASspers more than a foot Mone, ind these were swollen 


and ragced, as if the shark had recently mated 


LTHOUGH WHALE SHARKS are generally docile and are constt- 






ered harmless, four “attacks” on fishing boats have been 
recorded in the Mauritius-Seychelles area, (ine report teus 
how the shark headed straight toward the boat with its 
mouth wide open, hit the boat astern, and turned it arouncl. Most like 
the animal was busy feeding, oblivious to the presence of the boat 
Notasingle incident has been reported at Ningaloo, where increas- 
ne numbers of visitors are taking to the waters for the thrill of ashark 
ride. Conservationists worry about the effects of all the human cor 
tact, and there 1s talk of legis- 


lation to reculate diving with 


LY hale sharks ane perhaps bis 
riding on them. Such @ bu 


PEE Ey pr i ea ter revi 
Wh nile 3! OT ta Lt it pct 


Impossible to enforce 

[ think v's better to edu 
cate people that the sharks 
will hang around a lot longer 
uUthey Fe or tou hed,” ELS 
Geoff Taylor. “It's rare to sex 
sharks feeding during the day, 
so any human interference is 
unlikely to affect them wrdily 
Butit may concition them to 
aioe bane ts altocwet hi rane 
effectively destroy the whale 
shark tourist resource 

Lhad never betore 4een 

whale sharks feecing, so ] was 
delighted to be able to confirm 
with my own eves what sens 
Uchida of the Okinawa bapo 


AWuarium ciscoverec in [Vee w hen he became the rst person to suc- 


cessfully feecd.a whale shark in captivity, Unlike the basking shark 
{ t bee Aint FFI pay bee | if tie “He aya Le pl sl Fi =| mmc also ul peleura ik | ti 

i" i? rep ' 
feeder—the whale shark feeds actively, purposefully. The basking 


shark swimsthrough the sea, its great mouth agape, passively strain 


ing food itencounters a5 several thousand gallons of water per minute 
flow over its erectile gill rakers 

In contrast, the whale shark seeks out its food, swimming slowly al 
the surface toward acense ball of plankton of anchovies, itspeeds up 
and opens its mouth as it mears the target. As it swims through the 
massed food, moving its he wd from side to side like someone vacu- 
uming in the corners,” David savs, it sucks in all or part of the cloud ot 
bait. Sometimes the shark will come almost to a stop, hanging with iG 
tail down and pumping up and down in the water-as it sucks in food 
a charn 


eristic Eugene Gudger wrote about.as early as 1941 


After [left to return to the United States, David and (rary hiaca 


A: tI tie 3 gre r Crenibe Vf oilers: of iii ier roa él] | 4 | 


Under attack by diving seabirds, a living cloud of 
anchovies reacts like o single organism. With uncanny 
coordination, the school of tiny fish—a favorite 

meal for whale sharks—folds in upon itself, 


SAAT BLL 











remarkable experience watching whale sharks feecl, Here's how 
David described it to me: 

“Gary and | were in the water when we spotted a great brown patch 
of krill. Suddenly Gary hooted through his mouthpiece and pointed 
Two whale sharks materialized out of the gloom, swimming rapidly 
about 20 feet apart. We were below them, 40 we couldn't see their 
open mouths, but we could see their bellies petting big us they went 
up, guiping mouthfuls of krill 

“Then they were gone, and so was most of the krill, as if two great 
reaping machines had passed through a field of grain.” 

Phe whale shark's unusual digestive anatomy lends itself to Jonah 
stories. Lt is easy to imagine yourself being inadvertently sucked into a 
whale shark's mouth, which iz huge and “termimal"” —located at the 
front of the head. (Most sharks have underslung mouths that open 
beneath and behind their snouts.) You wouldn't even notice the more 
than 3,000 teeth in each of the jaws, because they are 
tiny—lhess than a quarter of an inch long—and are 
eoverca with a skin fiap, or velum. The cavernous 
mouth of even «smut adult whale shark could easily 
ale a pair of Jonahs, 

You wouldn't stay longin the mouth but would be 
swepl or sucked along to the pharynx, or throm 
where pathways for water lead out of the ten gill shits. 
Unlike the throatof many other shark, or for that matter 
of any of the other 75 O00 of so Species ot fish. the top 
and sides of the whale shark's throat form a complex, 
fant colander’ composed of five pairs of gill plates, 
essentially pricds of cartilage. These are covered witha 
dark, spongy material and have openings mo larger 
than a tenth of an inch in diameter. The eric form a 
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will that would prevent the escape of an anchovy throuch the gill sjits, 


ict alone a human 

When the shark closes its mouth, the gill plates come down behind 
the tongue and press liquid through the spongy material and out the 
huoee eill slits. You might feel the beating of a huge heart through the 
floor of the pharnytix as the back of the throat opens and all the concen 
trated krill, small fish—and you —wash down through the esophagus 
into the immense and elastic banquet hall that is the carcliac stomach 

You could not swim back against the intake flow because every 15 
or 20 seconds another load of Hlankton sloshes down into the stomach 
Luckily you wouldn't fit through the posterior exit either, [tis <o small 
that only chyme—liquid digested goop—can pass through to the much 
sinuller, inelastic pyloric stomach that leas to 74 turns of a narrow 
inside the intestine. 

But you woulkin't necessarily be trapped in the cardiac stomach. 
sharks hive a nmonvinlent way of getting rid of large objects of dubious 
digestibility they swallow accidentally. In a process known as gastric 
eversiin, a shark can slowly empty its cardiac stomach by turning it 
insitle out ancl pushing it through the mouth, Once the unwanted 
stamach contents are expelled, the stomach is pulled back into place 
=o, you could come gliding out on a mucus-covered carpet, slimier but 
perhaps wiser for the expericnce. 

some species of sharks—requiemor gray sharks, for instance, and 
the closely related hammerhead —can rid themselves of small objects 
out of the other end of their gut through an extraordinary process 





spiral “staircase” 





Perfect replica of the 
adult it might howe 
become, a 44-inch whale 
shirk embrio was taken 
from an egg cose found in 
the Calf of Mesieo in 
1953. A unique discovery, 
i stigirests thot these 
shorizs, uniiiee most ott 


ers, hotch from egy cases 


outside the mother. 
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Members of a silitary 
species, While sharks 
share o brief encounter 
hefore poing their own 
wes. ““F thouwelet we'd dis- 
tracted then from mutt- 
ing, says photographer 
Doubhiler. But neerty all 
Hie sinrks were wou 
minles, like the 12-finnt 
“toddter” (bottom) speed- 
ing by the photographer s 
issistant, Cron Bell. 

On on cartier dive in 
fhe Gulf of California, the 
cuthor rides what she 


inks is a precnont 


female, swollen with pos- 


sibly more thon a dozen 


eee coses or live embrves, 











mouthed through a cloud of krill near the 








called intestinal eversion. At least eight species of sharks have been 
observed in captivity everting their intestine through the anus and 
then, moments later, pulling it back into place. When Senzo Uchida 
dissected several whale sharks caught in Okinawa, he found that they 
had & “ring” intestine shaped like the spiral binding on a notebook 
and similar to that of a manta ray. Uchida has seen a captive manta 
ray evert a small portron of tts intestine, but so far this has not been 
reported fora whale shark. 


4 HE WHALE SHARK has a great deal more to fear from 
humans than we from it. Fortunately for its survival, the 
soft flesh commands a poor price in the market. And a sin- 
die whale shark is a lotto handle. The most valuable part 

of a shark, the oil-rich liver, is proportionally much smaller in whale 
sharks. Even the tiny teeth are worthless as jewelry, Whale sharks are 
caught commercially in few places around the world and usually in 
seasons when the fishing is not good for tuna, marlin, or other higher 
priced fish. 

In the Maldives, a spray of coral islands southwest of India, whale 
Sharks are harpooned from small fishing boats. Local divers even 
claim to have roped in a shark by swimming into its mouth and out 
through one ofits gill openings, then tying off the loop so that the fish 
could be towed into port. Of course, the anatomy of the whale shark 
makes this impossible —just another of those big-fish stories. 

The Taiwanese, who probably kill and eat more whale sharks than 
anyone else, call it fafusa, “tofu shark,” because its meat is nearly as 
soft as bean curd. In Japan the whale shark is commonly called jimbei- 
came, The simbet is an old-style summer jacket with a loose weave and 
a classic design that resemblesa whale shark's pattern: white spots 
regularly spaced on a navy blue background with licht lines. Some 
Japanese fishermen also call the whale shark ebtsuzame. Ebisu, their 
patron, is one of the seven gods of good fortune in Japanese lore and is 
usually depicted as holding on to a fishing red and asea bream, 

Tokiharu Abe, Japan's most renowned fishery scientist, told me, 
“sighting a whale shark can bring good fortune to a fisherman, Itisa 
sign that the waters are rich in plankton and are attracting plankton- 
feeding fish and the even more valuable bigger fish in the food chain, 
such as tuna. Japanese fishermen don't like to kill this good-luck shark 
that is named fora god," 

Ningaloo Reef is Western Australia’s biggest marine park, and the 
whale sharks and most other fish there are protected. Given the surge 
of interest in Ningaloo, we can only hope that whale shark watchers 
will not discourage the shy léviathans from congregating in the park. 

Now that scientists know where they can study whale sharks, 
perhaps we will finally learn about their migration patterns, how 
deep they go, where the females give birth, and whether the females 
lay their egg cases or hold them in utero until they hatch as free- 
swimming babies, 

learning more about this gentlest and greatest of fish should lead us 
to a better appreciation of all sharks—even those with the worst repu- 
tation, Already, as shark populations dwindle around the world from 
overfishing for their fins, fear and vilification are giving way to a more 
farsighted, active concern. a 
National Geographic ENPLORER will air “The Shark Barrier” on Sunday, 
December 27, at P pom. ET on TRS SuperStation. 
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Mluminated by the blue 
cast of midday sunlight, a 
whale shark descends into 
the depths, After feasting 
one the enigmatic boasts 
leave the plankton-green 
Shallows for the clear blue 
currents of the Indian 
Gcean—highways per- 
hapa to other feeding 
grounds. How deep they 
go, where they go, how 
mony there are: All ore 
mysteries surrounding the: 
largest of all fish. 





IT ALSO PERFORMS BETTER 
THAN AN ORDINARY WAGON. 


FORD TAURUS 
WAGON 
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When it comes to science: Shirley 
Weng hit Aaa 2 Tattay| * ticthod bor Prtiine 
het students fi ret wet: sre GSES eth yi 
toa stream 

T his unique project is one ofmany 
that Shirley 4 miplos we in her sixth grade 
class at Wilcox Elementary School in 
Poacatelio, Ictaho 

"The goal of my science program, 
Shirley explains“ts to teach the skills 
ecessary for my talents to bec 
informed, responsible citizens and to 
encourage respect for the earth’ 

Her stream ecology program does 

rt ctly that 7 

Phe shad ents identify rat t only the 

fish im the stream. but many of the living 

reanisms that make aah thi: diverse 
eonsy stem. They ale rhe quality 
of the habitet, leamin ah var critical the 
healeh +} Che ENVVITOTOoCT1e 16. to the chy crest, 
of animal and plant bite. [he diserverics 
made in this one day inspire weeks of 
classroom discussion and lear arming 

“The wondertul thing about this 
propect, says Shirley," a Chal §€ strmuiates 
the interes? in alla Pas OF Scene 

That's why State Farm i honored to 
Desert 5 hiniey with our Go od Wel et \ bear 
Avararnd, We are also del; igh ted to mak 
a contribution of $5.000 to ‘Wilcox 


Element iy Schon | in her name, 
Sturtey Wreht. Through her stream 


ECOMALY program, snes teaching students 
ge ihe tein’ ot OF 7 “el rei i? ber is ie i 
only how we treat others, but how we 
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Pioneering Educators teschen (ook an equally challenging streets of Greorgetown (below), oot 


. ry) Lovie chat rail tro dow the w A inding ing sein bl dines hove been pil to 
Hit the Trail Stinke River diffcrent use over the yours 


nm always amazed “tt how fat his Year 1). 38. teachers attendcd “We were developing observa 


our beat teachers Wi oH To DO List tutes sponsored hy Pe pon! toca bec hinigucst an we could hetp 

Wet tie bis bteitie Take ihe Bec tt Fil} sh bh all Hines. the Bacal children leatn Air to lowk at the 
L? Wyomme educators whoendured summer éver. Actos the country word around them caretalls 
choking dust, punishing winds, anu they are bringing a new, infectious mid Pauls Lone. whe teaches ot 9 


freezing nights to sharpen wher epic to their students Navajo Indian ¢lementary achisal 
geoeraphy-education skills on 4 near Fruitland, New Mexico, 
wion trast. Summer in the City: “1 came bouncing mt the class- 


Rolling out along a ite rocern on the first day of school this 


stretch of the Cire aa Lira) (above), Prime lime for Teachers year When | told the students t 


the group tned them hand at map- | Lie wide OPEN APAcCS AreT | open their new geography books 

ning and kept daily logs of soil the only places gcognipr they all meunned. But | said, “1c 
Wwpes, Vegetation, and weather teachers con be gana just walt! Three weeks later thes 
They also got a feel for this onfor- Right bere in Washington, i. 4 Were shine to work on them peog 
giving terrain, crossed by 350) ,00M) 67 teachers from |3 tates, Puerto raphy project i) their spare time 


ceitlers i luring the mid- | Rik Rtoo, and (wnads pomed the Soci 

The adventure was sponsored by ety’s Summer Geography Institue 
the Wryoimine Geogranhis Alhance. it June. One doy teams took to the 
a Bro ct educntors devoted t 
printing excellence in geograp hy 
education. 7 m hoppy to report that 
since the Socety lunches du ic OoMl- 
cept in [YRb, 49 atate iand Puerto 
Rico have created peacrapnn 
iliances 

“There's a grave for every 200 
vards of the Orceon Trail, a aut Hs 
ensy tosee why,” says Judy Kalial, a 

hevenne high school teacher who 
made the five-day trek in July 
“Al night the temperature was 
Gegress We had te push 3 TELE oul 


of the bows, [he tile wik eo [EMT 





Pe ioe ontrighi— 


i was usually best just to walk 
“But 17 teachers went back to 
class this fall with & new enthusiasm 
for teaching sece graphy, 
Another croup of 17? Wyomm 
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Bronze Age Circles 
on the Golan Heights 


ike a Peltdidle Enstern Stome- 
henge. five concentric stone 


f circles—the auter one a third 
of amile around—rise wbove the 
Golan Heights on isriel’s northeast: 
em border, taritalizing clues to a 90- 
ciety that flounshed 3,000) vers aC 

Known 0s Rojm él-Hin—Arabic 
for “stone heap of the wild cat” — 
the site cacaped scientific scruliny 
Wnt atter Tarac! aocupied Syria's 
borderhind im 187, The rubble 
Walls, op tos feet tieh 


nnd 1% feet wide, 1a 


: a 


tnourporate toth small eo 
stances And massive slabs = =&& : 
Wenchine toms. At least si, 
240 worker would have 
lahored five-years ta 
erect the complex, says 
Youathan Mizrachi, an 
Israeli archaeologist whi 
letids the gie's excava 
thon, 1 has unoovereal 
Bronze Age-amiwheads, 
beads. and ceramics 

[he stone structure 
het ved a& a ceremonial 
center ind probably wis 
witness to retials linked 
to astronomical ohservs- 
tions. The northesst 
Hate, at lop, lined up 
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perfectly with the summer solstice 
iunnse, fn a contral cam some 65 
lectin diameter, Mirchi found a 
lected burial chamber dug about 

| SOM) years after the walls went up 
“We tave two different storied to 
unravel now,” he «oye, 


Piecing the Past Together 
in a Historic Russian City 


ar centunes Novgorod, | 10) 
mice south of St. Petersburg. 


served it a cradle of Rushan 
cVilitation. te wooden churches. 
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filled with fresooes and joons viy- 
idly depicting Russian Orthodox 
SHINS, Inspired art throughout Kus- 
Sit, Many of these churches, inchucd- 
nig the Church of the Savior in 
ncerby Kovalewo, were destroyed 
during German shelling in World 
War ll. Now &2-veur-old Alexander 
Petrovich Grekov nearly finished 
With § painstaking labor of love 
reassembling the church's magnifi- 
eon L4th-century freseoes. 

A French-cducated Russian, Gre- | 
kov learned of the fresooes after 
returning to his homeland in 1948 
trom residence abroad 
und set about rescuing 
them. He spent four 
vears crawling cn bill- 
aes dotted with mines 
hunting bits. of oolered 
plaster. Then, wimg a 
lone description of the 
Trescocs compiled before 
the war, he glued the 
small pieces — some no 
Mmeeer than a finger- 
nail—back together, | 

“T felt favored bw 
Cad for this special 
task,” Grekov says. The 
reassembled works are 
now direplaved ina local 
monastery and in Nov- 
eorckl’s Museum of 
Wooden Architecture, 
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Meet Larry fr Were buddies, He: s why [go the mew camera, 


Got a great deal on it thr igh my credit card, My wife asked me which one 


Tild hey iy WHS a Private Issue. 
“This is more of that male-bondi ng Sie, isnt it?” she sata. 
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Your credit card should be a Private Issue: 

rowr credit cond shotudin? Ae lib everyone elses. Yours betoven November 27 and December 24. | 
howd giee youd Sot bate simply jor ioayingacamen® should abo mow you a LS Cash back E Home 
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Geographica 


Is the Sea Warming 
in the Western Pacific’ 


jofapoorroners call it the 


Western Porcufic Warm Pool 


i iri at band of ocean Arad 
ding the E 

WhCrE SUTIOCe Petre rls Are 
mone the work's warmest. Tins 
cOITIpPuler-pencraiod map (nha ye | 
charts 4 ten-Vear ave 
pel Hrs (eo Tied 0 


rage of tem 


[TROS satellites since }YR 


inmcdcates water of 28°C! (22.4°F) 
red areas average 20°C! (64.2°F)} or 


nore, [hots two tod 
warmer than the average é 
alone the Rauatc 

The satelinte date tevedl that the 
Weoern Pactie Warm Pool ect 
warmer—by hail a degree (clsnn- 
during the past decade, and much 


larger too, hecording i ieee Fini 


IVE OGperces 


Yan of the Center for Remote Sens- 


ing atthe Liniversity of Delawors 


whe led the team that produced the 





qimtor north of Austria 


¥ carth-orbiling 


CITE ge 


iT 
iw DEE 


cikwn cycle 


map, Lhe sateuile dale wore sup 
ported by water measurements 
collected by research vessels and 
buows, "Half a degree ta lot,” Yan 
notes, especially if the warming 
trend contmiucs 

Much of the variability in the sur 
in be attinbuted 
to changes in solar flare uctivity. 
Yan says; the rest 18 due to Ei ivifio 
weather-ultering events, volcanic 
orupiions, and human-caused cur- 
non dioxide eomsiions. Yan feels his 
stucies can contribute to an wncder- 
Smt form and 


Li Le ope Paes : 


SLINdINE Of Meow | 
of changes in global climate 

Richard Reynolds of the National 
Micteorological Center, a specialist 
In Sea-sunace TeMmpcratures, agrees 
thatthe Western Pantie Warm Pool 
has waned and grown since [982 
All of the world's oceans have 


heated up im the past decade, but 


this recent warming may simply be 


kr of a normal jong-tenm, up-and- 


Revnolcs s9¥4 


National Geograpiic, December 14 
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Sea Eagles Fly 
Over Ireland Again 


wth i et tae Tut] 


- r i i | 
the [sh speak Of ar SA 


Of THirese, 


ha erciane —the “cage with 
sunlit eves.” after its bright yellow 
eves, But the last breeding parr ol 
white-tailed sea cogles in [reland 
ais recorded in EBSS 

Bow helped ov o trial program, 
the bird may make a comepack, A 
pair was teleased last Apnl on th 
mind Of lnishvickiilane off Lhe 
Dingle Peninsula. The voung male 
(helow, tethered prev to Pere ase | 
vanixhed within weers. Lie fomaie 
thrives zm will soon he 


ned be 
a male trom the Gaennan Rap 
Research Center pear (ruttcnbure 
The eagle, whose Wits span 
more than six tect. one Wis 
common in ireland and much at 
But hunters shot the migra 
tory birds 
fogs and vermin killed others.A 
new [rrsh low 
banning Polson 
hots paved the 
way for remit 
duction, savs 
Senn McKecqwn 
manager of Ire 
land's Fote Wild- 
life Park. He 
expects the Insh 
TEACUTe OO SLbc- 
oced in about 2 
AL] eee 
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Geographica 


Solving the Mystery 
of the Noisy Butterfly 
he clickety-clicketv-clack of 
Whatsonnds ike cosianets 
ot heres through the tropical 
forest of Losta Ricw. Butterflies: 
ordinarily the essence of peace and 
Qiet, here sound like flamence 
cance4rs 
schon lists have long been in- 
bnigued bev the clurmorous Alar 
aves butterfly but hive not knivwn 
how or why thimacde sich sounds, 
audible upto oe hundred feet away, 
Juliin Monge-Najera, a University 
Of Costa Kice biologist who ana 
weed high-speed photograpls and 
Hound recordings with the aid of a 
computer, hs found the answers 
Wale Hartcdryas produce the 
sound When their forewings collide 
toning vapors fheht. Monpe- 
wiier proved this by placing 
eund-absorbing matenal harmbess 
lyon the wings of captive males, 
thus quieting them 
Ad why oll the racket? Prior to 


courtship, the males jostle for space 


on treed Along female flight paths 
“Males will tiaht for those trees,” 
Monge-Najera reports. “They wape 
herce —ind nomw—batthes,” 


Learn by Watching — 
the Octopus Way 


ew would expect an octopus 

to be thie smart. But Oc 

pus vilbaris has 
highly developed brain— 
foran invertebrate. Two 
Italian scientists have 
shown that the cephale- 
pod can ier just by 
observing other octo- 
PiSses In action 

Oraziand Fiorto and 
Pietro Scotts trained 
octopuses with fool 
PoWArds to atheck anther 
a fed ora white full, 
Once an octopes: mas 
fered the task, a second 
oclopusin an adjoining 
lank was permitted to 
watch it go through its 
enght-armed pucrs. 
When the observers 

were allowed to attack 














the balls, those who had seen dem- 
onstrator attack red balls dived for 
ated hall: those who hod watched 
chases of a white ball swam after a 
white ball. To the octopuses, known 
to he color-biind, the bulla differed 
In brightness, aot color. The observ. 
em not only had leamed the task bul 
had cone $0 tore rapidly than the 
traimed innip 

Humans and other vertebrates 
learn by watching them own species 
But no screntst had shown before 
that an mvertebrate could Jeam ims 
Way Reurlogiets consider prelimi- 
Hy Lo oonceptial thought 





National Geographic, December 7902 





Uncovering Daily Life 
of Ohio's First Families 


he euriest setthersain the 

Citeat Lakes refion conmsinict- 

et shelters thousands of years 
afo on What is now farmland 35 
miles south of (Cleveland. They 
STUCK WOOdER poss into the ground 
perhaps lashing them together and 
covenne them with skins and bark 
Thev hunted game with wooden 
spears Tipped with stone powmts. 
butchered the meat with stone 
scrapers and knves, and cooked 
in round fire pits 

Daved Brose. o cormbor 
aft the Cleveland Museum 
of Natural Astor, 1 
Excovaling artifacts of 
evervday life at a site 
he calls Paleo (rossmy, 
Hie teams have located 
charmed rimains of posts, 
useful for carbon ating, 
EMIVES And scrapers, ar 
thovwsits of flukes of 
flint quamed hundreds 
of mules away 
hires) METI uITY wre 

carbon dates older than 
[2.0000 years. [feon 
firmed, the site would 
be one of the first furmen 
settlements in the West- 
ert Hemisphere 

—Bows WLINTRAUH 


Due To Roadside Emergencites, 
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And The Lack 


We Present The Evercady” Cordless Trouble Light. 





The Evercady” Cordless Troubte 


Light is the first trouble 


light that dwecsn't de pe mad om electrical outlets wor 


cxtension cords. Powered by four C batteries, it offers 


= - i} 2 
total portability. And a handy 360° swivel hook Iets 


you hang it and aim it wherever you need it. 


Look for the Eveready” Cordless Trouble Light. 


We make it for a let of good reasons. 


y EVEREADY 
Eveready Lighting Products 
When Conditions Are Tough, They Shine. Le 


CHILEAN Wo0ODSTAR 
RANGE 





AML: 


Chilean weoodstar 
Crenus; Fisica 
Mayet iets yer 
Aychalt gige- | engi, bess. 
than 3 om 
Adult weight: Aupoeon. 3 
Habitat: Azapa and Luts 
reer vadlevs tri Colvhe 
and adincent Peru 
Surviving number: 
Lintner 
Phobograntwerd by 
Lu& Claudia Marga 








A Chilean woodstar hovers gracefully over a flower as it extracts 


the noch néctar. The woodstar was once common in the fertile 


valleys that wind through the deserts of northern Chile. When the 


valleys were settled and converted to agriculture, the woodstar lost 


much of its habitat. Today, this rare species can be seen mostly 


amid urban gardens. To save endangered species, it is essential to 


protect their habitats and understand the vital role of each species 


within the earth's ecosystems. 
Photography, both as a scientific 
research tool and as a means of 
communication, can help promote 
a preater awareness and under- 
standing of the Chilean woodstar 


and our entire wildlife hentage. 
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The New Olaaac 





Having worked a4 4 volunteer in [ragi Kurdistan 
last year, | welcomed the August 1992 cover arti- 
cle. The fragmentation of Kurdish political iden- 
tity has a cultural parallel. Until January 1991 
Turkey recognized neither the language nor the 
ethnic group; Kurds were called mountain Turks, 
[rag hax attempted to arabize its Kurds through 
intenmarniage. The impact of nonrecognition has 
been the emergence of different writing systems 
for the Kurdish language— Arabic script in Iraq, 
the Latin alphabet in Turkey, and Cynilic m the 
former Soviet Union. The creation of a political 
Kurdistan to mirror its cultural boundaries may be 
overdue or it may be unnecessary, But it is 0 sepa 
rate question from the recognition of a people who 
have been subject to genocidal persecution. 
Kuver EF MOE 
Trenton, New Jersey 


Asa Turkish American who lived in Turkey for 15 
years, I congratulate you on the fairness of the arti- 
cle. The Turkish government has had many prob- 
lems in dealing with the Kurdish minonty; 
explaining the Turkish side would make an inter- 
esting article. 
Bint. HALAcosLu 
Sterling Heighs, Michigan 


The article doesn't mention efforts by the Turkish 
government to help oot only its own citizens of 
Kurdish ongin but also Tragi Kurds. Turkey ac- 
copied 45,000 [ragi Kurdish refugees in 1988 when 
they were fleeing the horrorsof Halabjahanddid its 
utmost to provide relief to the 300,104) people who 
massed onthe borderin the spring of 1991, Turkey 
also récently extended Operation Provide Com- 
fort L, which provides air cover in northern Iraq, 
for another six months to protect bagi Kurds. 
AYDIN SAHINDAS 
Minixter-Counselor, Turkinh Embassy 
Wasingron, D.C 


To understand the PRA. readers should know that 
victims of its violence in. southeastern Turkey, 
where | have visited and worked, have been not 
only Turkish soldiers and police but also entire vil- 
lages of innocent men, women, and children. This 
is apparently one of the missions the PRA soldiers 
in your photos are training for. Lintil the PRK 
takes a cleur position against such uctions and 





purges itself of elements responsible for them, the 
party deserves neither respect nor sympathy. 

Jan HARTMAN 

Eavt Windsor, New Jersey 


When the government of a multinational country 
is bad, trying to establish separate countries along 
the lines of cultural identity 19a shortcut that only 
leads to chaos and misery. [i preservation of a poo- 
ple'scultural identity were worth fighting for, then 
Germans might with justification throw out the 





400 OOK) Kurds im thetr midst. 
AsTosio FE. MM. ATIANASIO 
Leece, dialy 


For your next article on the area, | urge you to 

include the Assyrians, a stateless Christian com- 
munity whose homcland is in frag. 

Franc E. Hoves, In. 

Wircester, Massachusetts 


Main-Danube Canal 
As aformer bargeman in Wester Europe, | was 
pleased to see the article inthe August issue. For 
30 vears we talked about this canal while discharg- 
ing cargo in Wiireburg and Aschaffenburg on the 
Main. Thisnew waterway will bring a big change to 
all who make a living on the waterways connected 
with the Danube. direetly or mdirectly, 
Jous VasbeR Do 
Canadian Shipwatehers Oreaniation 
Chatham, Gnvaria 


German criticism of the Main-Danube Canal 
reminds me of the U.%. furor that greeted the 
Tennessee-lomingbee Waterway, regarded by 
Many as an ecological and economic disaster. 
Since its completion, news of the operation of the 
Tenn-Tom has been scant. How's it doing: good, 
bad, or indifferent? 

DoxaLn G. ALOENNE 

Hicksville, New York 
The Tene-Tom opened in [SS (see GEOGRAPHIC, 
March 1986), Jt development authority attributes 
neo billion dollars in. new and expanded iniltextries 
ro the waterway, alone with 10,000 jobs, However, 
comirucion deitroved many wetlands, and ship- 
ping hovers aronly five million tons. Maintaining 
the waterway cosy the federal treasury 18 mullion 
dollars a yeur. 


For the first time. | was able to learn the histoncal 
and geographic highlights, and the pros and cons, 
of erecting this landscape-transfonming ediftce. 
What the author observed about apparently suc- 
cessful efforts lo create anew but natural env 
ronment was especially instructive. It is strange 
that | could. inform myself im an American magpa- 
zine about such an important event m my own 
country. 
FRIEDRICH KRAUSE 
Singen, Gerrmarty 


We're Transamerica. Our business is 
financial services — life insurance, 
investments, lending and leasing. Our 
philosophy is to concentrate on the 
things we do best and to try to do them 
better than anyone else. So when you 
deal with a Transamerica company, 
youll get the right product at the right 
price— — whether its a life insurance 
licy, a home equity loan, a mutual 
unc ‘or anything else we offer. That's 
how we see it. Remember the Pyramid 
for the best in financial services. 


TRANSAMERICA E. 


“THE POWER OF THE PYRAMID IS WORKING FOR YOU. 
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The old Main-Danube Canal is responsible for a 
word that, according to my Niirnberg relatives, 
is one of the longest in the German language: 
Ludwigmaindonaukanaldampfschiffahrtpesell- 
schaftenkapitinswitwenrente (pension of the wid- 
ows of the socictics of steamship captains of the 
Ludwig-Main-Danube Canal). 
Faepewick E. Taner 
Shorckam, New Fork 





[ ae jesse returned from a tip to Alaska, which 
mate your article and photographs all the more 
vivid, We didn't get to see the peak of McKinley 
because of low clouds, Our guide said that so many 
climbers on Mount McKinley have to be rescued 
that the National Park Service requires cach guide 
company to have enough insurance to cover the 
cost of possible rescoc. 
siMow Due 
Thompson, Manitahe 


| share the author's wish that this Alaska park 
Temain as it is, without so-called improvements. 
Mount Rainier National Park, which my family vis- 
Its frequently, is a prime example of why Denali 
should continue its present practices. At Rainier 
of a.summer weekend the traffic jams stretch lor 
miles, filliny the air with the stench of downtown 
Seattle. Occasionally tourists stop to gawk at the 
mountain or to figure out where they are going, 
creating hazards for otter drivers. One has to hike 
deepinto the hills to escape the noise. | wish Rain- 
ier would start a shuttle-bus system like Denali and 
ban personal autos, | goto the mountains to ¢scape 
the crush of humanity and the trappings of civiliza- 
ton, People who insist on hotels and cannot bear 
tobe parted from their autesshould stay in the city, 
Teac MM. DecerMan 

Acanewick, Washington 


Ido net agree with Douglas Chadwick's philoso- 
phy of keeping Denali as it is. Ina park of <ix mil- 
hon acres. 1 do not understand why focilities are so 
limited, At 4 minimum the road to Wonder Lake 
should become a loop, exiting through the non: 
wilderness part of the park. The loop should have u 
parking lane, unimproved cumpsites should be 
added in the wilderness area. andin nonwilderness 
areas improved campsites should have tourist 
facilities. Since the National Park Service seems 
to be more concermed with wilderness than ser- 
vice, | now have serous doubts about its ability to 
manage our parks.in the public's best interest. 
WILLtAM W, Sam 
Midland, Texis 
Paraguay 
Loman American born in Paraguay, where my par- 
ents were missionaries in the early 1960s. Sandra 


Dibble's reporting is excellent. but she did not do 
justice to how hot and humid the country usually is. 


Out of that supersaturated air could peut tain so 
heavy that the streets of Asuncion :would become 
huge storm sewers. funneling water to the river 
below. My father witnessed several cars floating 
away and was himself caught out in the open early 
in his stay and almost swept awity. 

Bwice A. Kintwik 

Believue, Kentucky 


Asa tormerresidentof Paraguay Tom familiar with 
the extremely harsh life of the majority of the 
people. After 37 veary’ absence | returned as a 
tourist, and after one week of touring from Encar- 
nacion to Ascuncidn, Dconcluded that only a very 
few, as your pictures 40 clearly depict, will ever 
benefit from any upcoming changes, 
ALEXANDER Tircre 
Et Paso, Texias 


You did not mention the importantroje LU. §. Pres: 
ident Rutherford B. ares (1877-1881) Played in 
resolving territorial and bringing peace 
ta the region. His memory is honored in Paraguay 
in the name of the largest geographic department 
in the Chaco ares and in the town of Villa Hayes 
on the Trans-Chaco Highway. 
(CARL SHIPLEY 
Nanley, Florida 


[ was surprised to see an erroneous description of 

Catholic faith and practice in the caption on page 
111. which says that “two boys worship the Virgen 
del Rosario.” Catholics worship God alone, We 
venerafe the Blessed Virgin and other saints, pray- 

mg to them for their intercession. . 

FatHin Peter M. J. SteavinsKas 

Editer, The Catholic Anywer 

Newark, New Jersey 


Chinese Emperor's Tomb 
You state that “wheat, corm, and millet” were 
found in the second century #.c, tomb of Jing Di, 
Com (ted mays! is native to the Americas and did 
notreach Chins until some time in the 14th century 
4.0. ft is true that the word is often used to refer 
to the primary grain crop of an area, and thus in 
this context would presumably refer to rice (Oryza 
sativa), but such a usage is very misleading. It 
could be taken as providing evidence for lone- 
discredited theories about an Asian ongim for 
Ae LS, 
Wank Ray Worrorp 
Niland, Catifornia 


Our inclusion of “corn” way based en an error int 
franslation. 





Lesers sivieid by addressed to Fotis, National 
GCeairaphic Magacine, Boe JT49, Washington, 

D.C. 20013, and should include sender's address and 
ifvphone nwenber. Neral letters can be used. Thove 
feat are will often be edited aml excerpted. 


National Geographic, December 1902 














hundreds of acres of dense pungle 
into arable land. The Adams’ team 
discovered murals anc carved stone 
monuments that recorded the his- 
tory of the royal families. They also 
uncovered majestic temples as well 
as stone courts where the Maya 
competed in ritual ball games. 
“The Maya fascinate us 
“ he caine they were so. advanced 


“It’s an amazing story of 


—_—— 


sophisticated people with 
ie will to tame a jungle.” 


Fee Mictaged Adareees 
for their time and place,” said 
Adams." They had a sophisticated 


In the remote jungle of the Peten region writing, mathematical,and 
of Guatemala, an intrepid band of archae astronomy system; and they were | 
ologists, led by Dr. Richard Adams, have ékillecl artisans, farmers, and 
unearthed the ancient Maya city of Rio Azul builders. In short, they created a 
Despite temperatures that rarely fell below complex society in an extremely 


100 degrees Fahrenheit, humidity that hovered 
near 100 percent, and the thick tropical 
growth that impeded their efiorts, 
Adams and his team were able to 
excavate a great deal of this 
two-thousand-year-old city. 
The result is new insight into a 
remarkable pre-Columbian 
crvilization that predates both 4 bg |: 
the Incas of South Amenca and 7 / poem 
the Aztecs of Mexico. f/f ‘ 

The dig yielded a vrvid 
picture of a highly advanced 
people who channeled 
rivers, terraced hill- 
sides, and drained ¢ 
whole swamps, @ 
while converting 



















hostile pungle environment, 





De Ruch ard dere withw gireettirt's 
tena mnie! at Fie Aru 


Given its inhospitable 
climate and inaccessibility, 
Rio Azul is an archaeol- 
ogist's nightmare. Resupply 
is so diffeult, De Rochard 
Adams must rely on whatever 
equipment he takes with him 
on a dig. That's why it's not 
Surprising he wears a rugged 
Rolex Oyster oes 
Perpetual timepiece. W 
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PACK WISELY. 
Given a choice, the seasoned traveler always carries less. Case in point: 
ened aimmallan aia 
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CHANGE 

INTRODUCING THE NEW CADILLAC FLEETWOOD BROUGHAM. 
IS IN 

Advancement after advancement creates the new benchmark 
THE WIND 


in uncompromised, full-size luxury. Its commanding new design 















ly-eliminates wind | 





virtua 
nose. New SP dts provide The quietest. most ucad Flaahwoced ewer 
superior back support in the roomiest car you can buy. And 
theres the reassuring safety of Traction Control, anti-lock brakes 


and cual air haps, CADILLAC FLEETWOOD BROUGHAM, 


CHANGING THE WAY YOU THINK 
ABOUT AMERICAN AUTOMOBILES, 








DUAL ATR BAGS PROVIDE SUPPLEMENTAL PROTECTION WITH SAFETY BELTS FOR UP TO THREE PASSENGERS 
1 





fc) Tiss —-E RTA 


HATIONAL GEOGAAPHIC 















‘HI MMC LST, Wet ht 
= | rr : + | | an, | a 4 a " 
sanding logethe) Lek TORT wT 
ik DELS: = — 
Ader! His = 


AUTHORS WANTED 
BY N.Y. PUBLISHER 


A well-tnown New York subs by beok pub 
lisher i8 searching for manuscripts worth 
of publication. Fietion, mm-thetion, probes 
juveniles, travel, eroentific, epercialimerdd and 
nven dorntenyercini SL by pare fe will fe mora 
ered. Ht vou have a book length manuscrip 
ready for publication tor are still workin; 
on i, ood would like mare miorntian and 
6 free booklet. please Wribe: 
VANTAGE PHESS, DEPT. NA 
Sih W. 34th St.. New York. N.Y. 1000) 
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Find out when you're in Washington, D.C. 
at National Geographic's Explorers Hall! 


Discovery is what Explorers Fall is all iweas for children pnd 


i ; j ; i +] oe 
about. Touch oa tornado or play the cor lust tour blocks n Crue Ww Ths 
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fhe You'll find hooks, rus. globes For more information please call 
Ly | 


Videos. 2nd other unique “Geogriphic an (202) 857-7588 or (202) 857-713 (TTD), 


WATIOSAL GECXORAPHIC SOOCTET 
1145 17ch Street SOW... Washing, D0), 20040-2558 








This Goes In Here. 


All it takes to capture the experience js 


one simple connection to your TV. 
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ll 1-800-532-6363 for a demonstra! 
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| Theres Something Worse Than Being 





Venn 


A cars wrinary tract health isa bie concern 
|| for milftons of cat owners. But research 
siiows thal a diet 
of Purina O-NaS 
brand Cat For- 


nerd can fh ein 
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fain a healtin PPL 
, rt I 
urinary tract And a healthy rt eh 
everthing else, for that matter ri 
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Purtia ONE Car Formulas ———— 


gives cats fhe protein and the special bal 
ance of nuirientis ev 
need, thanks to hich = 
quanty ineredients like 
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Ai ity ry / Pai if 


corn giuten meal, corn, rice. whed! and 
rea! chicken, al! blended to have a taste || 
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tHiaty irresistible ta vour feline friend. | 


Purtna O-N-E makes a variety of ather 
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Available by prescription only. 
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ronment goes hand in 
hand with building quafity 
cars and trucks. That's 
why we're already build- 
ing vehicles thal meet 
California's strict amis- 
sion slandards for the late 
90's! It's also why we're 
the first U.S. manofac- 
turer to build a car with 
CFC-free air condilion- 
ing and why we'll soon 
have a flee! of electric 
vehicles on the road. Al 
Ford Motor Company, wo 
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“] love what you do for me 
CP TOYOTA 








[t's a safe ber you first discovered Corolla early in your driving career. After all, Corolle 
was introduced in 1968, back when hair was long, skirts were short, and cars stretched 
a city block. Bat now it’s the nineties. And just asyou've changed over the past twenty- 
five years, so has Corolla. Intn ducing the all-new 1993 Tovora Corolla. Wirh an iImntercr 
that's bigger, more comfortable, so you can stretch your legs, not your patience 








A larger, more powerful engine.” And an abundance of safety features, includinga 
standard driver-side air bag,’ side-door impact beams, and available Anti-lock Brakes 
Yet with these changes, it's still a Corolla. Which, after all, is what drove you to 
discover it in the first place, Take a look-at the new 1993 Tovota Corolla. 
Call 1-800-GO-TOYOTA fora brochure and location of your nearest dealer 
And discover again what you need in a car today, 
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"The World's Best 
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‘Heart of foghiness” airs December 
2) on EXPLORER, TRS Supersootiin 
Pom. Fd 


“Splendid Stones” Shine 
in Home Video Club 
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From here on in, 
every luxury sedan in the world 
will have to rejustify its price. 
950). The Lexus LS400: $44,300! That's whue 


The BMW’ 525i: 333,000. The Mercedes JOUE: 342)' 
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And thanks to 2 revolutionary mew automotre architecture calied “cab forward.” ir has more 
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Loura, Infiniti or Lexus: les list of standard features read 
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performance, Motor Trend calls ita ball to drive,’ The bottom line 
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Volcanoes 


Plowmulate a volcano § java 
ow, first make i simple mice 
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Pee OT pape util on a card- 
Fin Pewisin 


To Hea ses trees 


bead Eugce bcc 
details such 
nnd cars. Mix two cups of corm- 
starch with a-cup of water, and 

stir it inte a thick piste. Pour the 
“lava | 
Tt will flow across the 


much like real lava 


piste over the model hill 

anoscape 
Dispose of 
the paste in the trash, not down 
j ciraatt. } 


* Volcanoes cun dump thick 


vers Of ash on communities 


lo see whal that’s h#ke, shake 
cormmstarch on the roof of a 
house made by taping toecther 
thi bey IVE nCh CATS Sorin 
Kile Wale on the 
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nic soul, populabern 





pressure. Chance, ) Compare the 
cangers from volcanoes with 
other natural risks pecphe ce 
around the world (hurricanes, 
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You cant really eee then, but we know 
they re there. Because this is where they live. In 
Frankfurt, Germany. Detias European nwo. Its 
mat one of over SU) ciiies we serve, eve 


ry aay, 
The image you see was transmitted by a 
satellite orbiting over 483 miles above the earth. 


lex hnclogy like this enables us to look at 
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This Is What Half A Million Frankfurter: 
Look Like Krom 483 Miles Away. 
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da littl: differently. [t gives us anew 
Pers De Live And helps Ls learn more about tf. 
Which is why at 


if Delta. we re proud (uh 


sponsor National Geographics Geoguide. A 


program designed to give young people a better 
understanding 
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What's Black and White 
and Used All Over? 


) the fove affair with Ching’s 
gant pandas suffocating the 

als ead endangered species? 
Public exposure has become com- 
mercial exploitation-in the Shanghai 
Circus, Where 4 trained panda, 
Wey Wer, performs. Elsewhere the 

cal of moos and other organization 
Lo rent pandas Irom Ching 
eantrol, cntics charee 

Last summer, despite objections 
from wildlife-protection groups, the 
Columbus 400 in Ohio obtained 
hwo pandas to deplay durimg the 
(Christopher Columbus quincenten- 
ary. After the legal smoke cleared, 
the U.S. Fish and Wildhite Service, 
which issues import permits, greed 
bo review its Tubes govering use uf 
the punirriais 

“ln my opimon, every panda has 
arrived strictly for commercial pur: 


mB out oF 


POStS— Taine CNCINEehed species 
laws,” says Georve BR. Schaller of 


Wildhfe Conservanen Intemational 
and once a researcher at China's 
Wolong Naturil Reserve. “Even 
gate (airs want them. — 


National Geographic 


Only about o thousand pandas 
remain im the wild: for tentials Chins 
draws from o cantive but not self- 
sustaining population of about 90, 
charging $50,000 amonth cach, To 
keep ip with the rent-n-pands syn- 
diene: the Chinese tuke more from 
the wild. “We need a successful 
breeding prograrr be fore Anas 
BO On tour, sys Schaller 














China’s Yangtze Dam: 
Torrent of Controversy 


Dove the gorges, one thread of 
sky: Cascades in the 
twine 6 thowinid cords.” 

So the cighth-century poct Meng 
Chan exalts one of China's most 
famous scenic wontlers, the Three 
n Hubei and 
Sichuan Provinces, through which 
the Yangtze Raver hurls ite might. 
But China s need to generate 
power an reduce flooding, which 
boat ile’ 400,000 people im this 
OCntury alone, may drown the scene 
beneath the world’s largest hydro 
electric project 

Conceived by statcsman Sun V'at- 
sen in 1919, the controversial 
cs Liam wes approved Lined 
spring by the National People 
Compress. Construction, beginning 
in 196, would take 14 VEars anc 
onst more than ten billion dollars, A 
million people would be relocated 
to make way tor a hunidred-square- 
mule 

Phe tam could provide 18,000 
megaratis of clectncity, L& percent 
of the nation’s present generating 
capacity, Lntics pont out that 520 
million toms of silt cured througn 
Three Gores each year will accu 
mulate behmd the dari unc may 
cxacerbate Tiooding 
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You won't believe the next generation. 
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Your Pictures Have Never Been So Powerful.” 
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EarthAlmanac 


Population Explosion 
Turns Roos Into Pests 


ebounding after a devastating 
droweht in 1A? ond 19R3, 
AUST Ss Kangarcos— cl! 
mredlicen cone — dre com: 
peting with livestock for 
BTRSS ano water and cre- 
ating road hazards. 

Well-adapted to the 
fickle chmate, kungarocs 
ike these caster ornys 
[above) often stop breed- 
Ing insevere dry spells 
Butseven davs alter ram 
begins, females can com- 
ccive again. Population 
increases 40) percent in 
the first veer after a 
drought, one study says. 

To redice the five mast 
Conimon species. four states have 
loensed hunters to cull up to 3.2 muil- 
on roos for skins and meat. Animal 
rights groups are protesting. But 
OTOPOnents Argue That shooting is 
the most homane metho of control. 
Saye wildlife service biologist Jerry 
Ninvnes, “Were convinced we're 
daing the mnaht thing.” 






Bright Idea for 
Conservation 

Py uilding « better light bulb 
oot leave the United States 
with energy to: spire. The 
potential ss bight because one- 
Loorth of all dechocity generated 








in the U.S. goes to light homes, 
offices, of factories 

‘The latest invention to generate 
Interest amone residential were i 
Intersnurce Technologies’ electronic 
bgt bolb, or E-Laump (left). To pro: 


frequency radio sagnal 
instde the gas-filled bulb, 
unlike the familiar incun- 
deseent bulb, which heats 
a metal filament 

The company says that 
a 24-watt E-Lamp shines 
like & 1b watt incandes- 
cent bulb: tt would cost 
S145 to $20 and last 14 
years When used four 
hours a day, This energy- 
RVING bald pons another 


the compact fluoreseent 
bulb. Initial acceptance of that effi 
gent, long-lived bulb has been slow 
because of its $20 price tag. 


Can Vaccine-laced Baits 
Slow Rabies in the Wild? 


phies. @ dread disease that 

contorts this raccoons face 

Claims some 25.000 Himacs 
a year araund the world: they suffer 
painful deaths after they are bitten 
by untected anumals, mainly deags 
Fatalities. in the U.S. are rare, how- 
EVO? , SNCS MOST PC are moculated 
Bul o rabies epidemic carried hy 
racooons has spread along the 
East Coast, De year]. 100 rabid 


duce feht, tt emite a high- 


innovation on the market. 





raconons Were foundin New York 
State. [in New le recy | AK) have 
heen counted cince Movember 1989 
In Europe and Canacdp cube- 
shaped, chickeo-favored Darts filled 
WIth a rabies vaccine have been arr- 
dropped in the wild, and the epredad 
Of raihes by foxes fas been nearly 
halted. In the U.S. fish-flavored 
Vaccines for riccoons— alt 6 dollars 
dose —have been tested in Virginia 
Pennsylvania, and New Jersey ond 
are planned for upstate New York 
Joun L. Eten 
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This holiday season, some 150 million peaple will te a simple is nbbon on their car antennas, 
to.express their commitment to sale, Sober driving. It's part ofthe "Tie One On For Safety" campaign 
sponsored by Mothers Against Drunk Driving (MADD ) and’ Ih eG ot Hands People of Allstate 

ee your Allstate agen NOM forvour complimentary red ribbon. Together Allstate 
we can help ensure a safe and jolly holiday. And many more happy new vears 

; as Youre in good hands. 
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fteps Crom. the imi|ermo, tec 
lance photographer Rogen H 
RESSMEveE could tolerate cn 
1 few moments while recordimg 
Bing & lave flows before punripine 
away from the searing heat and tt 
he Treeving Wind atop Sicily § 
mous voleano, “Tl faweed my iuem 
to cool off ait ti mo 
biped to snap 2 few more Ce 
he recalls 
Photoeraphing eruptions was 
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Off SStroioiinicd penne ne MCL 
CTrade cchoal. “Roemennher thst iki 
carth, many of the other planets and 
several moans in the solar system 
have volconmes,.” he anys. 

By age Ll Roger wie building he 
own telescopes und photographing 
Sars. | WHS B Ve 


id 
McCrea Moo Mie CoOmiorioabic 


‘Wi Roger whe 


ry sivy i The 


iTcund!) Pe cpl in Or ff ace ice 
teacher took Roser and hw Lone 
Island classmates to Mexico to view 
aLirted 


bee WCeLie oie howe the road ae pn 


1 Toe Sed hed te Bb Bhs 
I 


;: 

oi nied ulin ae : , : 

LET cl if a Crs | Se Man 
j 2 


T . La = Tt = 
Lapel | clipe ind 1 He 


r] J 
iv Shadiew mie May 


RTL CE SLILT 


Puce eel 


i c hw i =e fa ff 
Phyl he Moe pert ikki PCT 
moh COVES OF Teco fackeo 


Q Suites 
MacLaine became regilar clients 


Lothors Donielhe Ste 


Dunne the pest few vears Meee! 
Sptit Nts time het weg 


for People, Tine. and Rolfing Sion 


1 POPs 
ind wns scenes projects. Ae 
VOICI DSsienithenl ect 
NIT: 2a TOT) SOLO Work and 


buck into the tpontanecus cite 


Be Lhe 


#7 iL ri » f 
j rhe rs ee | atte 


ral if Lilart Lp? L 
in, (raw 


archer age line without an 
SRST or we ot ce pers 
Net fei cm for the ae 
BRAPHIC Tlf @ Vea Pesey Lo Dr We 
i Thy 
lad to hone wy 
# boots for a while—he 
Loree PLES Guarini thes 
cf ST Fran 
aw hee Manna 
1M Ney oesinoved 


| mit bi | 
pinks his DEY End 


eTuption, Roger ts 
his Fey 


mae att tpt ed | Che forn 


) ithe duet - 
iking—ot Sag Har- 
|" Ltr reel 


teaching NASA astro 
nih rade the shimitle 


ner on | Roger's newes! 


Lt 
i Lite PLeEt 
mulati 


: 
— ie | f 7 7 T " a 2 
fw fo Sei up their equipment fa 
I 


photograph Lie Doves Bcd tne 


wwce vehicie. lL hats another kind 


s . } : 
Lt] FESS ee eas 


OW Linn eon 





ONLY NORELCO SHAVES BELOW THE SKIN 
WHILE FLOATING OVER YOUR FACE. 





Shaving with a 
Norelco’ is extraordinary. 
The moment you 

start, the razor heads 
begin 
to float. 
They 
adjust 
on the 
outside 
to EVETY Foor 
contour 
of your face, while inside 
another technological 
y feat is taking place. 
. @ Here, Norelco’s 
patented “Lift and Cut™ system is engineered with a precision 
lifter in front of the blade that notches into the hair and 
lifts itup. Then, after the blade cuts it, the hair shaft can 
actually drop below skin level. 
The result is an incredibly close shave. But you're also 
rewal ued with exce puowal comfort since Oe) 
| . the blades “4 
don't even 
touch your 
_ face. 
whee drops Experience 
~~ the Norelco. 
Inside and out, it lives up to everything 
you want In a razor. 









("Norelco 


We make close comfortable. 


